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' PREFACE i

The vibration, acoustic, and shock design and test criteria presented '!

.._ in this document are base,d on the latest SRB, ET_ and SSME structural J.

! configuration and wttl _. _pdated as further design information and :
vibroacoustic data beq_rn_t,available.

S

These criteria supersede those published in document IN-ASTN-AD-73-4

dated September 3, 197_3 and TM X-64868, dated Sep*.ember 3, 1974, and

will be referenced in the Shuttle Flight and Ground System Specification,
JSC07700, Volume X,
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SECTION I. INTRODUCTION

This document presents the vibration, acoustic, and shock design
and test criteria for components and subassemblies on the External
Tank (ET), Solid Rocket Booster (SRB), and Space Shuttle Main Engine
(SSME). Also presented are specifications for transportation, handling,
and acceptance testing. Subzones (General Specifications) are presented

for all locations. Specifications are also presented for some specific ._
components and subas semblie s.

The specifications cannot provide all the information necessary
. for qualification te s ring of e ac h individual c ompone nt ana suba s se mbly.

: Consequently, this document must be used under the cognizance of

qualified dynamics and test engineers. The originating agency_ EDZ3p
,. will assist in the proper use of these specifications.



SECTION If. VIBRATION AND SHOCK QUALIFICATION TEST
R EQUIREMENTS AND PROCEDURES

I
The following requirements and procedures apply only to quell-

ficat-iontest_ng:

A. Specimen

The specimens will be production components in accordance with
current maau/act_,ring drawings. Supporting brackets and component
attachment hardware (lines, valves, etc.) will be included in all tests i

• to achieve dynamic similarity to actual installation. Hardware so in-

cluded in the test setup is considered part of the test specimen.

B. Fixture

The fixture will support the specimen in the manner simulating
actual installation. The fixture will be designed to minimize fixture
response at resonances within the test frequency range.

The fixture design and specimen installation should be approved
by responsible dynamics and test engineers prior to testing.

C. Test Specimen and Fixture Resonance _urvey

A sinusoidal resonance survey test is recommended in the fixt'ure

and instrumentation diagnostics process and in developmental testing.
The recommended sweep rate is I oct/min from 5 to 2000 to 5 Hz at the
following amplitudes :

5 - 62 Hz @ 0.0050 in. D. A. Disp.
62.- 2-000Hz @ 1.0 G's peak

D. Test An_plitude

All component test amplitudea will be applied as in__o!.}..tsto the
component bracketry at the intt:rfac,; ,ff th,.' brac_¢etry and the test fixture.

The inputs will b,.. applied along each of three mutually perpendicular
axes as referenced to the. interface of th_ comp_gnent and the vehic]e
primary structur,_., Th,: control acc,-lerom,.,ter will be mounted on the

test fixture at the point wh,.'rt: th,.' te.nt _pec/m_n or specim_:n supportin_I
bracketry attaches to the test fixtur,_.

.PAGEINTENTIONAtt,
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I

E. Test Sequence

1. External Tank and Solid Rocket Booster, The qualification

testing order for the components on the ET and SRB will be:

• Acceptance Vibration Test (when required) (Section VI)

: • Flight Random Vibration Test (when specified)

• Lift-of/Random Vibration Test
t_

: • Boost Random Vibration Test

• Reentry Random Vibration Test (when specified) #i

: • Vehicle Dynamics Test i

• Shock Test I

• Acoustic Test (when specified)

• Transportation and Handling Tests (when specified)

Acceptance testingB when required, should be completed in all
three axes prior to any other qualification testing. All random vibrationp

vehicle dynamics, and shock testing should be completed in one axis
before proceeding to the next. When shock testing is performed on sepa-
rate test equipment, all vibration testing will be completed prior to
shock te sting.

Z. Space Shuttle Main Engine. The qualification testing order
for components on the SSME will be:

• Sinusoidal Sweep Test

• Random Vibration Test

• Shock Test (when specified)

• Acoustic Test (when specified)

• Transportation and Handling Tests (when specified)

Sinusoidal sweep, random vibration, and shock testing should be

completed in one axis before proceeding to the next. When shock testing
is performed on separate test equipment, all vibration testing will be
completed prior to shock testing.

F. Functional Performance

Specimen_ that function in the dynamic environment will perform

to their Junctional specifications prior to_ during, and after each quail-
fication test.

J
I

$

%.
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G. Random Vibration Testa

Test equipment equalization will bQ accomplished by oither of th_

following mQthod_:

• Obtaining xnitial equalization by using actual test specimens

and reduced vibration inputs. Final equalization will then be
obtained by applying short duration excitation to the specimen

at the. specified test amplitudes. , q

• Subjectilxg a mass simulated dummy component to the specified

test input_ as in the above method. After equalization, the i

dummy corr, penent will be replaced by the actual component_
and equalization eerified by applying short duration excitation
at the specified test amplitudes.

Test amplitudes and durations are provided in the applicable specifica-

tions, Test setup and equalization times should be minimized, Neither "_
of these time durations will be c _nsidered part of the specified test
duration.

H. Vehicle Dynamics Test

Test amplitudes are provided in the applicable specifications.

The specified frequency spectrum will be swept logarithmically at the
rate of 3 oct/rain as described below.

• ET: Sweep from the low frequency to the high frequency one
!' time in each of the vehicle axes,

• SRB: Sweep from the low frequency to the high frequency to
the low frequency two times in each of the vehicle axes,

I. SSME Sinusoidal Sweep Test

Test amplitudes are provided in the applicable specification, The

specified frequency spectrum willbe swept logarithmically at the rate of
I oct/rain from I0 to 2000 to I0 Hz four times in each te._t axis,

' J. Shock Test

Shock pulses or spectra ,are stated for each specification. When

two shock criteria are specified for a component, only the maximum

shock spectrum should be used, Any pulse that res_.ult_ in a _pectrum
within the test tolerances at every frequency of the specified shock

spectrum is acceptable. Either mechanical or ordnance shock testin_

is acceptable, During mechanical _hock testina, the t:est specimen will
be subjected to two shocks per lni:s:_ion in each a:O._ (equi,ralent to one in

00000001-TSA12
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:i each direction) for a total of six shocks per mission. During ordnance
:i

shock testing, the specimen will be subjected to one shock per mission, !
which must satisfy the applicable specifications in at least one axis.i'

K, Combined Environments

Vibrationp shock, and acoustic testing under various combined .........

environments will be specified, when required, by the resp.on.s.ib!e

Marshall Space_ F!igh.t Center (MSFC) organization.

. L,.- T.est Tolerances

The test spectra shall be verified by narrow band spectral

_ analysis using an analysis system that is independent from the analyzer/
equalizer used to control the test. Tolerances considered acceptable
are as follows:

• Vibration

Composite Root Mean Square Acceleration +.10%

Acceleration Spectral Density +100%
(Tolerances pertain to bandwidths -30%
of Z5 Hz or less)

Sinusoidal Peak Acc ele ration +20% .
-Io%

Sinusoidal Control Signal Maximum +!0%
Harmonic Distortion

Frequency +5%

Test Duration +10%

-0%

• Shock Spectrum

Spectrum Peak Acceleration +40%
(When analyzed with a 1/3 octave shock -20%

spectrum analyzer and 5 percent damping.)

• _hock Pulse

Amplitude +40% i-20%

1Duration _.+10%

Pulse Overshoot (Water impact) +20,_,,

i

J
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M, Failure Determination

A specimen will be considered to have failed a _%rticula, test if
the specimen mallunctions during or after the test, or if post-t_st pre-
scribed inspection reveals structural damage. All test failures will be

reported immediately to the originating agency (EDZ3).

N. Deviations From Specifications

6

Deviations from these, specifications may be obtained only from

the originating agency (ED23). All deviations will be stated in the test l i
report.

O. Test Reports

A report will be submitted to the originatin_ _,, _._ _y _he testing
agency describing in detail the tests performed a_,d _ r_su_s of the
tests. The report will include drawings, sketches, and photographs,

showing in detail all measurement locations. The report will include
all calibration and measured test levels and an 7 other information p_.t'ti-
nent to the acquisition, reduction, analysis, and interp'etation of the
test data. Equali_ tion levels and durations will be included.

Progress reports will be provided to the originating agency as

reque ste d.

7 p
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SECTION HI, SELECTION OF APPLICABLE VIBRATION AND SHOCK

SPEC/.FICATIONS FOR STRUCTURALLY MOUNTED COMPONENTS

The selection of the correct qualification specification is essential
in developing confidence and reliability in the component. The
following general discussion should be considered before making such
a se le c tion,

A zonal technique has been used in generating and presenting the
qualification specifications. Using this technique, the Space Shuttle ET,

SRB, and the SSME have been divided into zones and subzones (Figures :i
1 through 5) as determined by the responsible MSFC organization.
Where applicable, each subzone was further divided into subzone

weight ranges or major components.

Three distinct types of component and subassembly qualification (j

specifications are presented: :ti

• Subzones (General Specifications)

• Subzone Weight Ranges

• Specific Component Specifications (

A Subzone {GeneraISpecificationsl pertains to all components and sub-
assemblies mounted on a particular type of structure. These
specifications are labeled "General" because they are applicable to a11

components and subassemblies in that subzone. GeneraISpecifications
are based on the vibration environment for a11 structures within the

subzones. Consequently, GeneraISpecifications usually result in more

severe qualification specifications than weighted specifications, General
specifications should be used only when Subzone Weight Ranges and

Specific Component Specifications cannot be. used. i

Specifications for subzone weight ranges and major components i

have been determined wherever practical. These specifications pertain 1

to certain items (components, subas._emblies, panel:J, etc.) located
withan a specific ._ubzone, and may be distinguished by the al._sence of
the notation "General Specifications" and the inclusion of a letter suffix

(=A, =B, etc.) in the specification number. The._e spec;fications are
based on vibration environt._ents for various t,?pc:_ of local structures
(skin, stringer, ringfrarne, panel._, etc.).

)
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In general, specifications for individual components are based
i, on the componentSs weight, location, and mounting configuration and

_., can be found in the appropriate subzone. Specifications for selected
SRB and ET components are included in AppendixQ8 A, B, and C.

,_ The appropriate qualification specification may be determined
for a parti..'ular component or subassembly by the following procedure:

• Determine if a specific component specification exists; if not:

• Identify the zone in which the component or subassembly is I
loc ate d;

• Within this zone determine the subzone in which the particular
' component or subassembly is located;

• • Identify the subzone specification corresponding to the weight -
of the covn pone nt,

,)
I
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SECTION IV. ACOUSTIC TEST REQUIREMENTS AND PROCEDURES
!

i;

i A. General Requirements
i

: All structures and components requiring acoustic testing will be
: subjected to either broadband reverberant field or progressive wave
: testing. The acoustical random noise source for either type test will

have an approximate normal amplitude distribution. Reverberant field e

testing is preferred for both structures and components. However, ,i

structural panels as well as components may be tested using progres- i'
sire wave facilities where this type of test is justified.

B. Specification Selection

A zonal technique has been used in generating and presenting the _I
qualHication specifications. Using this technique, the ET, SRB_ and

SSME have been divided into zones and subzones as shown in Figures
I through 5. Acoustic test specifications for each of these general
zones are provided in Section VIII.

The appropriate qualification specification can be determined by
identifying the zone or subzone in which the component is located.

C. Reverberation Chamber Facilities

The test chamber will be of sufficient volume and dimensions to

ensure that the insertion of the test specimen will not affect the genera-
tion and maintenance of a broadband diffuse sound field above 50 Hz.
Normally, the test specimen will be suspended in the center of the test

chamber with soft suspension cords. The sus:_ension system will have
a fundamental frequency of less than Z5 Hz.

The sound field in the proximity of each major surface of any
test specimen that will be subjected t_ external acoustic environments

will be determined by either flush mounted microphones or microphones
mounted approximately 0. Z5 in. from the specimen surface. These

' microphones may serve as the control measurements. When the place- 1
ment of these microphones is not feasible or will compromise the test
results, at least three microphones located in the field will serve as d
control measurements. These microphones willnot be located in close i
proximity to any surface within t,he test chamber. The control measure- !

ments, whether flush mounted or field located, will be averaged to i
determine the sound field. I

i

With the specimen in the test chamber, the sound pressure ievel

spectrum will be shaped at a level approximately 6 dB less than the

I0

n'
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specification. The time required to _hape the spectrum will be mini-
mimed to avoid possible overstressing of the test specimen. After

' completion of the spectrum shaping, the sound pressure level will be
........ increased to the specified value, and the test will commence. As an

alternative to reducing the sound pressure level while shaping the spec-

t_m. a dummy specimen may be positioned in the test chamber, and the

spectrum shaped at the test level, When the spectrum shaping has been

. completed, the dummy specimen will be replaced by the test specimen,
_i and the test will commence.

D. Progressive Wave Facilities

The structural panel specimens may be tested in progressive

wave facilities. The test specimen will be centrally mounted in the wall

of the progressive wave duct. The width of the wave duct will be of suI-
ficientdistance to ensure minimum effects on the panel response charac-
teristics.

Components may he tested in progressive wave facilities. The

specimen will be centrally located in the progressive wave duct and sus-

pended by a system having a fundamental frequency of less than 25 Hr.
The cross section of the progressive wave duct will be of sufficient area,
relative to the frontal area of the test specimen, to ensure that the inser-
tion of the test specimen will not affect the generation and maintenance of
the progressive wave. The test specimen will have each major surface

exposed to the sound field by orienting each major surface parallel to the
progressive wave front. Each major surface will be exposed to the
sound fieldfor the fulltest duration.

For both types of progressive wave testing, the sound pressure
level spectrum will be shaped without the test specimen in place. The
uniformity of the sound fieldwill be determined by locating at least three

microphones in the proxin_ity of the duct cross sectional plane where the

test specimen will be mounted. After mounting the test specimen, the
sound pressure level will be reestablished, and the test will commence.

Alternativley, for structural panel specimens, the sound pressure level
may be shaped at a level 6 dB less that the specification° The time re-

qttired to shape the spectrum will be minimized to avoid inadvertent

ore rstressing.

E. Tolerances

The test time will be within plus I0 to minus 0 percent of the time

stated in the specification° The overall sound pre.s_ire level and the

individual I/3 octave band sound pressure levels w_.llbe w_.thinplus 2 to

-I: minus Z dB of the _p_;cific_tion. The _o,_Lnd pressure Icv,-l tolerance

_ applies to the fr_.'quem_yfringeof 50 through I0,000 TIz. E_lc_w thi_ fre-

II /
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quenc y ranger the capability of the testing facility will be the governing
• factor.

The test spectra shall be verified by narrowband spectral analy-
sis using an analysis system that is independent from the analyzer/equal-
izer used to control the test.

12 ,"_
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. SECTION V. TRANSPORTATION AND HANDLING TEST

! REQUIREMENTS AND PROCEDURES

: _,i Transportation and handling specifications should be used for
designing and testing component shipping containers, These specifica-

. tions should not influence component design, but should provide infor- !,

mation for shipping container design to ensure that the vibration ampli- 'i
tudes transmitted to the component do not exceed-the., design amplitudes, t

t

A. Transportation ;i
i i

_ Transportation specifications are generally presented as ampli-
tudes in G's peak for sinusoidai sweep tests. Components should be
monitored for resonances; dwell tests of 15 rnin each are required at

each major resonance as noted during the sweep. If a component is
shipped by rail, a shock test will be required to represent the train .i

u

humping conditions. Any shock pulse may be used that results in a spec-

trum at least as severe as that specified.

Transportation tests may be eliminated if proof of adequate com-

ponent protection can be provided.

B. Handling

Handling specifications are required to account for typical condi- d

tions that occur during loading or unloading operations. Tests for these
conditions consist of numerous container drops from various orientations
of the container.

Handling tests may be eliminated if proof of adequate component
.,|

protection can be provided,

1
13

¢

....... o ..... o _ ..... L_.._77
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_ SECTION VI. ACCEPTANCE TEST REQUIREMENTS AND PROCEDURES

i_" The requirement to do acceptance testing willbe established for
each program by the project manager. This document does not estab-

lish the requirement to do acceptance testing; however, itdoes give the

acceptance test levels to be used if acceptance testing is required, If
acceptance testing is required on the flighthardware, itwill also be

required on the qualificationhardware.. Acceptance test levels will be

!: 6 dB below the qualification composite level.

: Test procedures and tolerances will be the same as specified in
the appropriate sectl')nsof this document.

l

00000001-TSB07



!,

SECTION VII, VIBRATION AND SHOCK SPECIFICATIONS

Zone.l IET LH z Aft Bulkhead
h:

Subzone I-I lET LH z Aft Bulkhead Gores (General Specifications)

Same as Subzone I-1..A below.

I

Subzone 1-I-A Input to Components Mounted on the ET LH z Aft '

Gores. Weight of Component < 8 Ibs. /
Bulkhead

!

1. Acceptance Test Criteria (Irain/axis)

Direction A Directions B and C

20 Hz @ 0. 019 gZ/Hz 20 Hz @ 0.018 gZ/Hz
20 - II0 Hz @+9 dB/oct 20 - 130 Hz @+6 dB/oct

II0 - 300 Hz @ 3.12 gZ/Hz 130 - 340 Hz @ 0,72 gZ/Hz
300 - 2000 Hz @ -3 dB/oct 340 - 430 Hz @+6 dB/oct

2600 Hz @ 0,47 gZ/Hz 430 - ]000 Hz @ 1,15 gZ/Hz
1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.58

Composite = 49.6 grins Composite = 41.5 grins

2. Lift-off Random Vibration Criteria (I rain/axis)

Direction A Directions B and C

20 Hz @ 0.076 gZ/Hz 20 Hz @ 0.070 gZ/Hz
20 - II0 Hz @+9 dB/oct 20 - 130 Hz @+6 dB/oct

If0- 300 Hz @ 12.50 g2/Hz 130- 340 Hz @2.90 g2/Hz
300 - 2000 Hz @ -3 dB/oct 340 . 430 Hz @ +6 dB/oct

2000 Hz @ I.89 gZ/Hz 430 - I000 Hz @ 4.60 gZ/Hz
1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 2.30 gZ/Hz

= Composite = 83, 0 grinsComposite 99.3 grins

00000001-TSBO8



Subzone I-I-B Input to Components Mounted on the ET LH z Aft
Bulkhead Gore s. Weight of Component _ 8 but < 25 lb.

• Io Acceptance Test Criteria (I rain/axis)

Direction A Directions B and C

Z0 H-- @ 0. 019 gz/Hz 20 Hz @ 0.018 gZ/Hz
Z0 - 88 Hz @ +9 dB/oct 20 - 9Z Hz @ +6 dB/oct

: 88 - 300 Hz @ 1.56 gZ/Hz 9Z = 340 Hz @ 0.36 gZ/Hz
300 - Z000 Hz @ -3 dB/oct 340 - 430 Hz @ =3 dB/oct

2600 Hz @ 0. Z4 gZ/Hz 430 - 1000 Hz @ 0.58 gZ/Hz
100O - 2000 Hz @ -3 dB/oct

Z00O Hz @ 0. Z9 gZ/H_

Composite = 35.4 grins Composite = Z9.5 grins

Z, Lift-offRandom Vibration Criteria (I min/axisJ

: Direction A Directions B and C
V

°_: 20 Hz @ 0.076 gZ [Hz 20 Hz @ 0.070 gZ/Hz
20 - 88 Hz @ +9 dB/oct 20 - 92 Hz @ +6 dB/oct

88 - 300 Hz @ 6.25 gZ/Hz 92 - 340 Hz @ 1.45 gZ/Hz
300 - 2000 Hz @ -3 dB/oct 340 - 430 Hz @+6 dB/oct

Z00O Hz @ 0.94 gZ/Hz 430 - 1O00 Hz @ Z. 30 gZ/Hz
I000 - Z000 Hz @ .-3 dB/oct

Z000 Hz @ I. 15 gZ/Hz

Composite = 70.9 grins Composite = 59.0 grrns

3. Boost Random Vibration Criteria (2 rain/axis)

Direction A Direction B and C

Z0 Hz (_ 0.25 g_ IHz Z0 Hz @ 0.085 g2 IHz
Z0 - 7Z Hz @ +6 dB/oct Z0 - 64 Hz @ +6 dB/oct

77 - 200 Hz _,-_3. I0 g2/Hz 64 - 150 Hz @ 0.85 g"/Hz
200 - 2000 Hz @ -6 dB/oct 150 - 255 Hz ¢_ -9 dB/oct

Z000 Hz @ 0.031 gZ/Hz 255 - I000 Hz @ O. 17gZ/Hz
I000 - Z000 Hz @ -6 dB/oct

Z000 Hz @ 0.043 gZ /Hz

Composite = 3Z. l grins Composite = 18.6 grins

[-V_G_IN1 _dTlOi%'_i'

i
I:

I

00000001-TSB09



!-1 -B (Cont.)

4. Vehicle Dynamics Criteria I

Longitudinal Axis Lateral Axes

Z - 5 Hz @ O. 6 G's peak_ 2 - 5 Hz @ O. 8 G_s peak_

5-40Hz@0.6G's peak 5 -40Hz @0.8 G's peak
I

5. Shock Test Criteria (Z shocks/axis)

See Table I

Direction A--Perpendicular to Bulkhead
Direction B--Tangential to Bulkhead
Direction C--Tangential to Bulkhead, Perpendicular to Direction h

Design Criteria Only ."
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Subzone l.l-C Input to Components Mounted on the ET LH a Aft

I Bulkhead Gores. Weight of Component _ 25 bt, t <75 lb.
1. Acceptance Test Criteria (1 rain/axis)

Direction A Directions B and C

Z0 Hz @ 0.0lq 8z/Hz 20 Hz @ 0.018 gz/Hz
Z0 - 70 Hz @ +9 dB/oct 20 - 65 Hz @ +6 dB/oct

70- 300Hz @0.78 gZ/Hz 65- 340 Hz@0..18gZ/Hz J
300 - 2000 Hz @-3 dB/oct 340 - 430 Hz @+6 dB/oct _]

Z000 Hz @ 0. 12 gZ/Hz 430 - I000 Hz @ 0. Z9 gZ/Hz ti
I000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.14 gZ/Hz

Composite = 25. Z grins Composite = Z0.9 grins

Z. Lift-offRandom Vibration Criteria (I rain/axis)

Direction A Directions B and C

Z0 Hz @ 0. 076 gZ/Hz Z0 Hz @ 0.070 g2/Hz
Z0 - 70 Hz @ +9 dB/oct 20 - 65 Hz @ +6 dB/oct

70 - 300 Hz @ 3. 10 gZ/Hz 65 - 340 Hz @ 0.73 gZ/Hz
300 - 2000 Hz @-3 riB/oct 340 - 430 Hz @+6 dB/oct

2000 Hz @ 0, 47 gZ/Hz 430 - 1000 Hz @ I.15 gZ/Hz
I000 - 2000 Hz @ -3 dB/oct

Z000 Hz @ 0.58 gZ/Hz

Composite = 50.4 grins Composite = dl. 9 grins

3. Boost Random Vibration Criteria (Z rain/axis)

Direction A Direckions B and C

20 Hz _ 0. Z5 g_/Hz 30 Hz ,@ 0.085 gz/Hz
20 - 50 Hz @ +6 dB/oct 20 - 45 Hz _'+6 dB/oct

50 - 200 Hz @ 1.55 gZ/Hz 45 - 150 Hz q&0.43 g"/Hz
'.-_ Z00 - Z000 Hz @ -6 dB/oct 150 - 355 Hz _0 -9 dB/oct

_i Z000 Hz @ 0.016 g2/Hz Z55 - 1000 Hz @ 0.0S5 g" /HzI000 - Z000 Hz (,b -5 dB/oct

_-_ 2000 Hz &)'0. 021 g2 /Hzq

• Composite' = 13.3 grubsi Composite = 23 2 grrns

J

" '..... " O0000001-TSB11
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- !-t-C (Cont.)

4. Vehicle DylaalTlics Criteria

Longitudin_ Axis Lateral Ax_s

. 2- 5 Hz@0,6G's peak_ 2 - 5 Hz @0,8 G's p_ak_
5 - 40 Hz @ 0, 6 G's peak 5 - 40 Hz @ 0, 8 G's pea_c

5, Shock Test Criteria (2 shocks/axis)

Se e T able I
ii
_i Direction A--Perpendicular to Bulkhead

1' Direction B--Tangentinl to Bulkhead

_: Direction C--Tangential to Bulkhead, Perpendicular to Direction B

Design Criteria Only



Subzono |-I-D _ Compov, ents Mounted on th_ ET LH z Aft
Bulkho_td Gores. Weight of Components TM7b lb.

1o Acceptance Test Criteri,_ (1 rain/axis)

Direction A Directions B and C

20 Hz @ 0. 019 gZ/Hz 20 Hz @ 0.018 gZ/Hz
20 - 55 Hz @ +9 dB/oct 20 - 46 Hz @ +6 dBioct

55- 300 Hz @0.39 gZ/Hz 46- 340 Hz@0.090 _/Hz
300 - 2000 Hz @ -3 dB/oct 340 - 430 Hz @+6 dB/oct

2000 Hz @ 0. 058 gz/Hz 430 - I000 Hz @ 0.14 g_/Hz
tO00 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.072 gZ/Hz

Composite = 17.9 grins Composite = 14.9 grins

2. Lift-offRandom Vibration Criteria (I rain/axis)

Direction A Directions B and C

Z0 Hz @ 0. 076 gZ/Hz Z0 Hz @ 0.070 gZ /Hz
20 - 55 Hz @ +9 dB/oct 20 - 46 Hz _ +6 dB/oct

55 - 300 Hz @ 1.55 gZ/Hz 46 - 340 Hz @ 0.36 g2/Hz
300 - 2000 Hz @ -3 dB/oct 340 - 430 Hz @+6 dB/oct

2000 Hz @ 0. 23 gZ/Hz 430 - I000 Hz @ 0.58 gZ/Hz
1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.29 gZ/Hz

Composite = 35.8 grins Composite = 29. 8 grins

3. Boost Random Vibration Criteria (2 rain/axis)

Direction A Diredtions B and C

20 Hz _,0. 25 gz/Hz 20 Hz _ 0.085 gz/Hz
20 - )6 Hz @ +6 dB/oct 20 - 32 Hz '@ +6 dB/oct

36 - 200 Hz @ 0.78 gZ/Hz 3Z - 150 Hz (_ 0.22-gZ/Hz
200 - 2000 II_ @ -6 dB/oct 150 - 255 Hz @ -9 dB/oct

2000 Hz @ 0. 0079 gz/Hz 255 - I000 Hz _,_0. 043 gz/Hz
I000 - 2000 |[z ,t£ -6 dB/oct

2000 Hz r,-_0.011 _C"/!{z

Composite = 16.6 _rms Composite = '@.6 grrns

zl I

O0000001-TSBI:3
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I.I -D (Cont.)

4. Vehicle Dyn_rnlcs Criteria

Longitudinal Axis L_tera_ Axe s

2- _Hz@ 0.6Ges peak* Z = 5 H= @ 0.8 Ge_ peak*
5 -40 Hz @ 0.6 Gos peak S -40 Hz @ 0.8 GOs peak

:, S. Shock Test Criteria (Z shocks/axis) 0

Se e T able I

Direction A--Perpendicular to Bulkhe _d
Direction B--Tangential to Bulkhead
Direction C--Tangential to Bulkhead. Perpendicular to Direction B

* Design Criteria Only "1

d

,)
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4
Subzone 1-2 ET LH z Aft Bulkhead Cap and Covers (General

Specifications)

Same as Subzone 1-2-A below.

Subzone 1-2-A Input to Components Mounted on the ET LH z Aft
Bull_head Cap and Manhole Cover Plates. Weight
of Corr_ponent < _0 ]bS

I

J

1. Acceptance Test Criteria (1 rain/axis) i

20 Hz @ 0. 0080 gZ/Hz 20 Hz @ 0.0072 gZ/Hz
20 - Ii0 Hz @+9 dB/oct 20 - 130 Hz @+6 dB/oct

II0 - 300 Hz @ I.30 gZ/Hz 130 - 340 Hz @ 0.30 gZ/Hz
300 - 2000 Hz @ -3 dB/oct 340 - 430 Hz @+6 dB/oct

2000 Hz @ 0.20 gZ/Hz 430 - I000 Hz @ 0.48 gZ/Hz !
I000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.24 gZ/Hz

Composite = 32.0 grins Composite = 26.6 gl"mS

2. Lift-off Random Vibration Criteria (1 rain/axis)

Direction A Directions B and C

20 Hz @ 0. 032 gZ/Hz 20 Hz @ 0.029 gz/Hz
20 - II0 Hz @+9 dB/oct 20 - 130 Hz @+6 dB/oct

110 - 300 Hz @ 5.20 gZ/Hz 130 - 340 Hz @ 1.20 gZ/Hz
300 - 2000 Hz @ -3 dB/oct 340 - 430 Hz @+6 dB/oct

2000 Hz @ 0.78 gZ/Hz 430 - I000 Hz @ I.90 gZ/Hz
I000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.95 gZ/Hz

Composite = 64.0 grins Composite = 53, 3 grins

Q
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1-2-A (Cont.)

3, Boost Random Vibration Criteria (2 rain/axis)

i J
i Direct:on A Directions B and C

i! Z0 Hz @0.11 _ /Hz 20 Hz @0.035 gZ/Hz
i_ g0 - I00 Hz @+6 dB/oct 20 - 90 Hz @+6 dB/oct

100 - 200 Hz @2.60 gZ/Hz 90 - 150 Hz @0.71 gZ/Hz
200 - 2000 Hz @-6 dB/oct 150 - 260 Hz @ -9 dB/oct

2000 Hz @0.026 gZ/Hz 260 - 100O Hz @0.14 gZ/Hz

10O0 - 2000 Hz @ -6 dB/oct
zoooHz @0.03S g2/Hz j_

ii Composite = 16.5 grinsil Composite = 28.6 grins

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

Z - 5Hz@0.6G's peak_ 2- 5 Hz@0.8G's peak_

5 - 40 Hz @ 0.6 G's peak 5 - 40 Hz @ 0.8 G's peak

5. Shock Test Criteria (2 shocks/axis) _

' Ii_ See Table I

Direction A--Perpendicular to Bulkhead
Direction Bo-Tangential to Bulkhead
Direction C--Tangential to Bulkhead, Perpendicular to Direction B

* Design Criteria Only



Subzone 1-2-B ,Input to Coraponents Mounted on the ET L,Hz Aft j
Bulkhead Cap and Manhole Cover Plates, Weight

of Components _> 50 but < 150 lb.

I. Acceptance Test Criteria (I rain/axis)

Direction A Directions B and C :_

20 Hz @ 0. 0080 gZ/Hz 20 Hz @ 0.0072 gZ/Hz
20 - 88 Hz @ +9 dB/oct 20 - 92 Hz @ +6 dB/oct

88 - 300 Hz @ 0,65 gZ/Hz 92 - 340 Hz @ 0,15 gZ/Hz
300 - 2000 Hz @ -3 dB/oct 340 - 430 Hz @ +6 dB/oct

2000 Hz @ 0.098 gZ/Hz 430 - I000 Hz @ 0.24 gZ/Hz
1000 - 2000 Hz @ -3 dB/oct

i 2000 Hz @ 0.12 gZ/Hz

i Composite = 22.6 grras Composite -"18.8 grras

2, Lift-offRandom Vibration Criteria (I rain/axis)

Direction A Directions B and C

20 Hz @ 0, 032 gZ/Hz 20 Hz @ 0.029 g2 /Fiz
20 - 88 Hz @ +9 dB/oct 20 - 92 Hz @ +6 dB/oct

88 - 300 Hz @ 2.60 gZ/Hz 92 - 340 Hz @ 0.60 gZ/Hz
300 - 2000 Hz @ -3 dB/oct 340 - 430 Hz @+6 dB/oct

2000 Hz @0.39 gZ/Hz 430 - 1000 Hz @0.95 gZ/Hz
I000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.48 gZ/Hz

Composite = 45.2 grins Composite --37. 7 grras

3. Boost Random Vibration Criteria (2 rain/axis)

_- Direction A Direction B and C

= 20 Hz @ 0. II g-"/Hz 20 Hz ¢@0.035 g"/Hz

_ 20 - 70 Hz @ +6 dB/oct 20 - 64 Hz _ +6 dB/oct
__! 70- 200 Hz @ 1.30 gZ/Hz 64-- 150 Hz@0.36gZ/Hz

200 - 2000 Hz _v -6 dB/oct 150 - 260 Hz t@ -9 dB/oct

-_i 2000 H_ @ 0.013 c,:/Hz 260 - I000 Hz _'O. 07n gz /Hz
/ I000 - 2000 Hz (_ -6 dB/oct

/ 2000 Hz _, 0.018 _ /Hz

Composite = 20, 8 _rms Composite = IZ. 0 grins

t
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!-2-_ (Coat.)

4. Vehicle Dynamics Criteria J

Longitudinal Axis Later a.1 Axe s

Z * 5 Hz @ 0.6 G's peak* 2 - 5 Hz @0,8 GWs peak*
5 -40Hz @ _.6G's peak 5 - 40Hz @0.8 G's peak

5. Shock Test Criteria (2 shocks/axis)

See Table I

Direction A--Perpendic_lar to Bulkhead
Direction B--Tangential to Bulkhead
Direction C--Tangential to Bulkhead, Perpendicular to Direction B

* Design Criteria Ord 7

1
'I

t
i

j

i

1
4

j'
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"" Subzone 1-2-C Input t0. . Components Mounted on the ET LH z Aft

Bulkhead Cap and Manhole Cover Plates. Weight of
> 150 but < 300 lb.

Component -

1. Acceptance Test Criteria (1 rain/axis)

Direction A Directions B and C

20 Hz @ 0.0080 gZ/Hz 20 Hz @ 0.0072gZ/Hz -_

20 - 70 Hz @ +9 dB/oct Z0 - 65 Hz @ +6 dB/oct i!
70 - 300 Hz @ 0.32 gZ/Hz 65 - 340 Hz @ 0.075 gZ/I-Iz

• 300 - 2000 Hz @ -3 dB/oct 340 - 430 Hz @ +6 dB/oct

2000 Hz @ 0.050 gZ /Hz 430 - I000 I-I-@ 0.12 gZ/i.i.
I000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.O60 g2/Hz

Composite = 16.3 grins Composite = 13.5 grins

2. Lift-off Random Vibration Criteria (I rain/axis)

: Direction A Directions B and C

20 Hz @ 0. 032 gz/Hz 20 Hz @ 0. 029 gZ/Hz

20 - 70 Hz @ +9 dB/oct 20 - 65 Hz @ +6 dB/oct

i: 70 - 300 Hz @ I. 30 gz /Hz 65 - 340 Hz @ 0.30 g-"/Hz

300 - 2000 Hz @ -3 dB/oct 340 - 430 Hz @+6 dB/oct

2000 Hz @ 0.20 gZ/Hz 430 - I000 Hz @ 0.48 gz/Hz
I000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.24 g:/Hz

Composite = 32.6 grrns Composite 27,0 grins

3, Boost Random Vibration Criteria (2 rain]axis)

Direction A Directions B and C

20 Hz @ O. II gZ/T.Tz 20 Hz 6b 0.035 ,_ /Hz

20 - 50 Hz (_+6 dB/oct 20 - 45 I[z _ +6 dB/oct

50 - 200 Hz @ 0.65 gz /Hz 45 - 150 Hz _ 0. 18 g" /Hz

200 - 2000 Hz 63 -6 dB/oct 150 - 260 Hz _ -9 dB/oct

2000 Hz _ 0. 0066 g: !I-[z Z60 - I000 [Iz _i 0.03_ ._zIF[z
1000 - Z000 Hz ;L -6 dB/oct

2000 IIz ,,i0.00_a g" /Hz

iComposite = I_.0 ,, Composite = _.6 _rms

J
2," I
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: 1-2-C (Cont.)
" i

4. Vehicle Dynamics Criteria i

Longitudinal Axis Later al Axe s

2 - 5 Hz@ 0.6G's peak* Z - 5 Hz @0.8 G's peak*
5 -40Hz@ 0.6G's peak 5 -40 Hz @0,8 C's peak

5. Shock Test Criteria (2 shocks/axis)

See Table I

.- Direction A--Perpendicular to Bulkhead
:" Direction B--Tangential to Bulkhead

Direction C--Tangential to Bulkhead, Perpendicular to Direction B

_ • Design Criteria On/7

1

i



I I 1 '7

Subzone I-Z-D input to the LH z Siphon on the ET LH z Aft
Bulkhe ad Cap.

I, Acceptance Test Criteria (I rain/axis)

Direction A Directions B and C

Z0 Hz 0.0080 gZ/Hz Z0 Hz @ 0. 007Z gZ/Hz
20 - 56 Hz @ +9 dB/oct Z0 - 48 Hz @ +6 dB/oct

56 - 300 _z @ 0. 18 gZ/Hz 48 - 340 Hz @ 0.040 gz/Hz
300 - Z000 Hz @ -3 dB/oct 340 - 430 Hz @ +6 dB/oct I

2000 Hz @ 0. 027 ga/Hz 430 - I000 Hz @ 0.065 gZ /Hz
I000 - Z000 Hz @ -3 dB/oct

z000 Hz @ 0.03Z g_/Hz

Composite = IZ.0 grms Composite = I0.0 grins

Z. Lift-off Random Vibration Criteria (1 rain/axis)

Direction A Directions B and C

Z0 Hz @ 0. 03Z gZ/Hz Z0 Hz @ 0.0Z9 g-"/Hz
Z0 - 56 Hz @ +9 dB/oct 20 - 48 Hz @ +6 dB/oct

56 - 300 Hz _ 0. 70gZ/Hz 48 - 340 I-[z_ 0.16 gZ/Hz
300 - Z000 Hz @ -3 dB/oct 340 - 430 Hz @ +6 dB/oct

Z000 Hz @ 0. II gZ/Hz 430 - I000 Hz _ 0.Z6 g-"/Hz
1000 - 2000 Hz _ -3 dB/oct

2000 Hz _ 0. 13 gZ/Hz

Composite = Z4. I grins Composite 20.0 grins

3. Boost Random Vibration Criteria (Z rain/axis)

Direction A Directions ]3and C

Z0 Hz _0. II g:/Hz Z0 Hz ,_0.035 _ /Hz
Z0 - 36 Hz _ +6 dB/oct 20 - 33 Hz _,i œ�dB/oct

36 - Z00 Hz _ 0.35 gZ/Hz 33 - 150 Hz ;t 0.0oh g: /Hz
ZOO - Z000 Hz 6"_-6 riB/oct 150 - "60 Iiz r6, -9 riD/oct

Z000 Hz @ 0.0036 _,z/I{z Z60 - I000 Hz ,,'0.019 gz /FTz
I000 - 2000 Hz ,;i, -6 dB/oct

2000 Hz ,_ 0.0048 g: /Hz

Composite = 11. 1 grm. s Composite --._._4 _r,ms

0000000i-TSC07
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! I-Z-D(Cont.)
i
P

I_ 4. Vehicle Dynamics Criteria I:i

_+ LonEinadinal Axis Later al Axe s

i Z - 5 Hz@ 0.6G's peak* Z - 5 Hz @ 0.8 G's peak*
' i 5 -40Hz@ 0.6G's peak 5 -40Hz @0.8 G's peak

)! 5. Shock Test Criteria (Z shocks/axis)

• +_ See T able I '

!. _, Direction A--Perpendicular to Bulkhead
_' !+ Direction B--Tangential to Bulkhead
! Direction C--Tangential to Bulkhead, Perpendicular to Direction B

* Design Criteria Onl F

. + , _. _+;+...- _+++++y-- ++, ,,. + ,, < o o + ',++ ........ ............... + ++_+_ _ ++:-

+++"+.... +_°,, ,.,: + +++_'++'°+_+° : +i ° ' i++ °++ °++ +' +°_++°' +: + + ++ + + ° ° + +'_': '+i +
. + + _ • _, o o+ - + .+
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: 1 I

ii: i
Zone 2 ET LH z Cylinder

Subzone 2-I ET LH z Cylinder, Aft Section (Stations Xt 2058 to

X t 1624), Inboard Half (+Z Axis +_90*), (General
Specifications)

Same as Subzone 2-1-I-A below.

Subzone 2-I-I Baffles and Stiffened Skin on the ET LH z Cylinder,
Aft Section (Stations X t 2058 to X t 1624), Inboard

Half (+Z Axis _+90°), (General Specifications) i

Same as Subzone 2-1-I-A below.

Subzone 2-1-I-A Input to Components Mounted on Baffles and Stiffened
Skin on the ET LH a Cylinder, Aft Section (Stations

X t 2058 to X t 1624), Inboard Half (+Z Axis +90*).
Weight of Component < 15 Ibs.

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0.018 gZ/Hz 90 Hz @ 0. 00021 gZ/Hz
Z0 - 75 Hz @ +6 dB/oct Z0 - I00 Hz @ +9 dB/oct

75 - 150 Hz @ 0.25 gZ/Hz I00 - 400 Hz @ 0.0-9-5gZ/Hz
150 - 240 Hz@ +6 dB/oct 400 - 700 Hz @+6 dB/oct

240 - 900 Hz @ 0.62 gZ/Hz 700 - I000 Hz @ 0.075 gZ/Hz
900 - Z000 Hz @ -3 dB/oct I000 - Z000 Hz @ -3 dB/oct

Z000 Hz @ 0.28 gZ/Hz 2000 Hz @ 0. 038 gZ/Hz

Composite = 30._ grins Composite = 9.8 grrns

2. Lift-off Random Vibration Criteria (1 min/ax_s)

Radial Axis Lonq. and Tang. Axes

20 Hz @ 0.074 gZ/Hz 20 Hz @ 0.00084 g'/Hz
20 - 75 Hz @ +6 dB/oct 20 - I00 Hz @ +9 dB/oct

75 - 150 Hz _ 1.00 gZ/Hz 100 - 400 Hz _'_0. 10 _'/Hz
150 - 240 Hz @ +6 dB/oct 400 - 700 Hz ,a-v œ�dl3/oct

240 - 900 Hz @ Z.50 g'/Ha 700 - I000 Hz @ 0. 30 g'/Hz
900 - 2000 Hz @ -3 dB/oct I000 - 2000 i lz ,_ -3 dB/oct

2000 Hz cd: 1. 13 g_/Hz 2000 l{z fr.V0. 15 gZ/Hz

.... Con'posit,: = 1'?.7 grm,_Composite =_,'_.S grm._



2- 1- 1-A (Cont.)

3. Boost Random Vibration Criteria (2 rain/axis) J

Radial Axis T_ong. and Tang. Axes
i

20 Hz @ 0.016 gZ/Hz 20 Hz @ 0.0016 gZ/H_
20 - I00 Hz @ +6 dB/oct 20 - I00 Hz @ +6 dBloct

100 - 1000 Hz@ 0.40gZ/Idz I00 o I000 Hz@ 0.040gZ/Hz
I000 - 2000 Hz @ -6 dB/oct I000 - 2000 Hz @ -3 dBloct

2000 Hz @ 0. I0 gZ/Hz 2000 Hz @ 0.010 g2/Hz i

Composite --24. 0 grins Composite = 7.6 grins

I

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axe s "

2 - 5 Hz @ 0.6 G1s peak": 2 - 5 Hz @ 0.8 Gts peak_

5 - 40 Hz @ 0.6 GWs peak 5 - 40 Hz @ 0.8,3is peak

5. Shock Test Criteria (2 shocks/axis)

See Table I

Design Criteria Only

i
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Subzone Z-I-I-B Input to Components Mounted on Baffles and Stiffened
Skin on the ET LH_ Cylinder, Aft Section (Stations

X t 2058 to X t 1624), Inboard Half (+Z Axis +90=).
Weight of Component R 15 but < 45 Ibs.

1, Acceptance Test Criteria (1 rnin/axis)

Radial Axis Long. and Tang. Axes

20 FIz@ 0.018 gZ/Hz 20 Hz @ 0.00021 gZ/Hz ,
Z0 - 52 Hz _ +6 dR/oct Z0 - 78 Hz @ +9 dB/oct

52 - I05 Hz @ 0. 12 g'/Hz 78 - 400 FIz @ 0.01Z g'/Hz
105 - 170 Hz@+6 dB/oct 400 - 700 Hz @+6 dB/oct

170 - 900 Hz@ 0.32 gZ/Hz 700 - I000 Hz @ 0.038 gZ/Hz
'"'_ 900 - Z000 Hz @ -3 dB/oct 1000 - 2000 Hz @ -3 dB/oct

• Z000 Hz @ 0.14 gZ/Hz L000 Hz @ 0,019 g_'/Hz

Composite = ZZ. ()grins Composite = 7,0 grins

2. Lift-off Random Vibratio _ Criteria (l rain/axis)

Radial Axis Long, and Tang. Axes

: Z0 Hz @ 0. 074 gZ/Hz Z0 Hz @ 0. 00084 gZ/Hz
_: Z0 - 5Z Hz @ +6 dB/oct Z0 - 78 Hz @ +9 dB/oct

_: 52 - 105 Hz @ 0.50 gZ/H_ 78 - 400 Hz@ 0.050 g"/Hz
-:-,' 105 - 17C Hz @ +6 dR/oct 400 - 700 Hz @ +6 dB/oct

'i 170 - 900 Hz @ 1.30 gZ/Hz 700 - I000 Hz @ 0.15 g'/Hz
900 - Z000 Hz @ -3 dB/oct I000 - Z000 Hz @ -3 dB/oct

Z000 Hz @ 0. 56 gZ/Hz Z000 Hz @ 0. 075 g'IHz

Cotnposite = 44, 4 grins Composite = 14, 0 grins

3, Boost Random Vibration Criteria (2 min/_xis}

I
. "%.

"_i Radial Axis Long, and Tang. Axes

1 0000 0o0o0
20 - 100 }tz ,Co+6 dR/oct Z0 - 100 Hz _ +6 dB/oct

- . :._'/HzI00 - I000 Hz ¢_ 0, 20 g_/Hz I00 I000 I-;.z _Fv0,020
I000 - 2000 Hz flo -6 dR/oct I000 - 2000 Hz ';_-3 dB/oct

$

2000 I{z(& 0, 050 _:/Hz Z000 H;" ,!!_0. 0050 _/Hz

_i]! Corxlpositc= 17.0 _rm_ Composi_,: = 5.4

rVC,S

i
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= 2-1--t -B (Cont.)

4. Vehicle Dynamics Criteria

-- Longitudinal Axis Late r al Axe s

2 - 5 I_.z _ 0.6G's peak_' 2 - 5 Hz @ 0.8 G's peak_'
5 _. 40 Hz @ 0.6 G's peak 5 - 40 Hz _ O. 8 G's peak

5. Shock Test Criteria (2 shocks/axis)

See Tabie !
i

Design Criteria Only

_4
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Subzone 2-I-I-C Input toComponents Mounted on Baffles and Stiffened
_in on the ET LH z Cylinder0 Aft Section (Stations

i X t 2058 to X t 1624)D Inboard HaM (+Z Axis ± 90°).
Weight of Component _ 45 Ibso

i I. Acceptance Test Criteria (l min/_xis}

Radial Axis Long. and Tang. Axes

20 H'-'- @ 0. 018 gZ/Hz 20 Hz @ 0.00021 gZ/Hz ,
• 20 - 37 Hz @ +6 dBloct 20 - 62 Hz @ +9 dBloct

37 - 75 Hz @ 0.062 gZ/Hz 62 - 400 Hz@ 0.0062 gZ/Hz J
75 - 115 Hz @ +6 dBloct 400 - 700 Hz @+6 dB/oet

115 - 900 Hz@0.15 gZ/Hz 700 - I000 Hz@0.019 gZ/Hz

900 - 2000 Hz @ -3 dB/oct I000 - 2000 Hz @ -3 dBloct
2000 Hz @ 0.070 gZ/Hz 2000 Hz @ 0.0095 g'/Hz

Composite -15.2 grins Composite = 4. 9 grrns

2. Lift-offRandom Vibration Criteria (I rnin/axis)

Radial Axis Long, and Tang. Axes

20 Hz @ 0.074 gZ/Hz 20 Hz @ 0. 00084 gZ/Hz
20 - 37 Hz @ +6 dB/oct 20 - 62 Hz @ +9 dB/oct

37 - 75 Hz @ 0.25 g'/Hz 62 - 400 Hz @ 0.025 gZ/Hz
75 - 115 Hz @+6 dB/oct 400 - 700 Hz @+6 dB/oct

115 - 900 Hz @ 0.60 gZlHz 700 - I000 Hz @ 0.075 gZ/Hz
900 - 2000 Hz @ -5 dB/oct 1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.28 gZlHz 2000 Hz @ 0.038 gZ/Hz

Composite = 30.5 grins Composite = 9.9 grrns

3, Boost Random Vibration Criteria (2 rnin/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0040 g'/Hz Z0 Hz @ 0.00070 g_'/Hz
Z0 - I00 Hz @ +6 dB/oct 20 - I00 Hz (_+6 dB/oct 0

I00 - I000 Hz @ 0. I0 gZ/Hz I00 - I000 Hz @ 0.017 gZ/Hz
I000 - Z000 Hz @ -6 dB/oct I000 2000 Hz 3 dD/oct

Z000 Hz @ 0.025 gZ/Hz 2000 Hz @ 0.0044 g"/Hz i
I[ •

Composite - 5.0 _rms i
Composite = 1Z. 0 grins I

!

;7!

. J ._
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2-l-J-C (Cont.)

4. Vehicle Dynamico Criteria

Longitudinal Axis Later_.1 Axe_

2 - 5Hz@0.6G's peak* 2 - 5 Hz @0.8 G's peak*
5 - 40 Hz @ 0.6G's peak 5 - 40 Hz @0.8 C's peak

5. Shock Test Criteria (2 shocks/axis)

See Table I /,

* Design Criteria Only

i
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R_RODUCIBILITY OF THE

Subzone 2-I-2 Structural Ring at Station X t 1871 in the ET LHz

Cylinder, Inboard Half (+Z Axis _+900). (General
Specifications)

Same as Subzone 2-I-2-A below.

Sub,one 2-I-Z-A Input to Components Mounted on the Structural Ring
At Station X t 1871 in the ET LH z Cylinder, Inboard
Half (+Z Axis _+90°). Weight of Component < 75 Ibs.

i

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long, and Tang. Axes

20 Hz @ 0.0058 ga/Hz 20 Hz @ 0. 0095 gZ/Hz
Z0 - 120 Hz @ +4 dB/oct 20 - If00 Hz @ +2 dB/oct

120 - II00 Hz @ 0,062 gZ/Hz II00 - 1500 Hz @ 0.14 gZ/Hz
If00 - 2000 Hz @ -6 dB/oct 1500 - 2000 Hz @ =9 dB/oct

2000 Hz @ 0.019 gZ/Hz 2000 Hz @ 0. 058 gZ/Hz

Composite = 9.7 grins Composite = 13.8 grins

2. Lift-offRandom Vibration Criteria (I rain/axis}

Radial Axis Long. and Tang. Axes

20 Hz @ 0.023 gZ/Hz 20 Hz @ 0.038 gZ/Hz
20 - 120 Hz@+4 dB/oct 20 - ll00Hz @+2dB/oct

120 - II00 Hz @ 0_25 gZ/Hz II00 - 1500 Hz @ 0.55 gZ/Hz
If00 - 2000 Hz @ -6 dB/oct 1500 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0. 076 gZ/Hz 2000 Hz @ 0, 23 gZ/Hz

Composite = 19. 5 grins Composite = 27.6 grrns

3. Boost Random Vibration Criteria (Z rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 0024 gZ/Hz 20 - 75 Hz @ 0.0070 g_/Hz
20 - I00 Hz @ +6 dB/oct 75 - 120 Hz C_+9 dB/oct

I00 - 200 Hz @ 0.060 ga/Hz 120 - 800 Hz @ 0.030 gZ/Hz
200 - 350 Hz @ -6 dB/oct 800 - I000 Hz @ +6 dD/oct

_50 - i500 Hz _J 0.020 gZ/Hz I000 - 1500 Hz @ 0.050 _,2[Hz
1500 - 2000 Hz @ -9 dB/oct 1500 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.0085 gZ/Hz 2000 Hz _ 0. 028 g'/Hz

= Con_posite = 8.5 grrn._Composite 6.5 grrns

_7

I
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Z- I-2-A (Cont.)

4. Vehicle Dynamics Criteria

'_ Longitudinal Axis Late r al Axe s

Z - 5 Hz @ 0.6G's peak_ 2 - 5 Hz @0.8 G's peak_

_ 5 - 40 Hz @ 0.6 G's peak 5 - 40 Hz @ 0.8 G's peak

5. Shock Test Criteria (2 shocks/axis)

See T able I i

Design Criteria Only

....00000001-TS D02



i
...... i [

.o_ Subzone 2-I-2oB Input to Components Mounted on the Structural Ring
*, At Station X t 1871 in the ET LH z Cylinder_ Inboard

Half (+Z Axis :k90°). Weight of Component --- 75 lbs.

-', I. Acceptance Test Criteria (I rain/axis)
P',

...._ Radial Axis Long. and Tang, Axes
! !

',! 7.0 Hz @ 0, 0038 gZ/Hz Z0 Hz @ 0.0050 gZ/I"T-z
Z0 - I00 Hz @ +4 dB/oct Z0 II00 Hz @ +Z dB/oct ,

100 - 1100 Hz @ 0. 037. gZ/I-Iz 1100 - 1500 Hz @ 0.070 gZ/Hz

,.i II00 - Z000 Hz @ -6 dB/oct 1500 - 7.000 Hz @ -9 dB/oct __i:
" '; Z000 Hz @ 0. 0098 gZ/Hz ZO00 Hz @ 0,030 gZ/Hz

i ]i', - Composite = 9.8 grins
: • _:_: Composite - 7.0 grras ii

1
-_ Z. Lift-off Random Vibration Criteria (I rain/axis) '

',:_ Radial Axis Long. and Tang. Axes

Z0 Hz @ 0. 015 gZ/Hz 20 Hz @ 0.020 gZ/Hz
7.0 - 100 Hz @ +4 dB/oct 20 - II00 Hz.@ +7. dB/oct

100 - 1100 Hz @ O. 13 gZ/Hz 1100 - 1500 Hz @ 0, 28 gZ/Hz
II00 = 2000 Hz @ -6 dB/oct 1500 - 2000 Hz @ -9 dB/oct

2000 Hz @ O. 039 gZ/Hz ZOO0 Hz @ O. 1Z gZ/Hz

Composite = 14. I grins Composite : 1% 7 grras

3. 3OOst Random Vibration Criteria (Z rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 0014 gZ/Hz Z0 - 68 Hz @ 0.0035 gZ/Hz

20- I00 Hz @+6 dB/oct 68"- II0 Hz@+gdB/oct
I00- 200 Hz @0.035 gZ/Hz II0 - 800Hz@0.015 gZ/Hz

: 200 - 350 Hz @-6 dB/oct 800 - 1000 Hz @+6 dB/oct

350 - 1500 Hz @ 0.012 ga/Hz I000 - 1500 _-T, @ 0.0L5 gZ/Hz .,l1
, 1500 - Z000 Hz @ .-9dB/oct 1500 - Z900 h .@ -6 dB/oct

2000 Hz @ O. 0049 gZ/Hz Z000 Hz @ 0.014 gZ/Hz "

Cc;_nposite = 5.0 grras Composite = 6.1 grins

3Q /

O000000]-TSD03



2-i-2-B (Cont.)

! 4. Vehicle Dynamics Criteria I

Longitudinal Axis Later=1 Axes

2 - 5Hz@ 0.6G1s peak* 2 - 5 Hz @6.8 G's peak*
5 - 40 Hz _ 0.6G1s peak 5 - 4" Hz @0.8 GWs peak

i

5. Shock Test Criteria (Z shocks/axis)

See T able I

Design Criteria Only

l

t_
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Subzone 2-I-3 Structural Ring at Sta_on X t 2058 in the ET LHz

C71inder_ Inboard Half (+Z Axis +90°). (General
Specifications)

Same as Subzone 2-I-3-A below.

Subzone 2-I-3-A Input to Components Mounted on the Structural Ring
At Station X t 2058 in the ET LH z C71inder_ Inboard
Half (+Z Axis +96*). Weight of Component < 100 Ibs.

l

I. Acceptance Test Criteria (1 rnin/axis)

Radial Axis Long. and Tang. Axes

• 20 Hz @ O, 0030 gZlHz 20 Hz @ 0.0048 gZ/Hz
20 - IZ0 I-_ @ +4 dB/oct 20 - 1100 Hz @ +2 dB/oct

120 - II00 Hz @ 0.032 gZ/Hz 1100 - 1500 Hz @ 0.068 gZ/Hz
ii00 - 2000 Hz @ -6 dB/oct 1500 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0. 0098 gZ/Hz 2000 Hz @ 0.028 gZ/Hz

Composite = 7.0 _ Composite = 9.7 grrnse_rrnS

J

: Z. Lift-offRandom Vibration.Criteria (1 rnin/axis)

Radial Axis Long. and Tang. Axes
L

Z0 Hz @ 0. 012 gZ/Hz Z0 Hz @ 0. 019 g_/Hz
_ 20 - 120 Hz @+4 dB/oct 20 - II00 Hz @+Z dB/oct

120 - II00 Hz @ 0. 13 gZ/H_ II00 - 1500 Hz @ 0.27 gZ/Hz
1100 - 2000 Hz @ -6 dB/oct 1500 - Z000 Hz @ -9 dB/oct

• 2000 Hz @ 0. 039 gZ/Hz 2000 Hz @ 0.11 gZ/Hz

Composite =14. I grrns Composite = 19,4 grrns

3. Boost Random Vibration Criteria (2 rnin/a.xis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0014 gZ/Hz 20 - 75 Hz @ 0. 0035 gZ/Hz
-_ Z0 - 100 Hz @+6 dB/oct 75 - 120 Hz @+9 dB/oet

_- 100 - 200 Hz @ 0.035 gZ/Hz 120 - 800 Hz _ 0.015 gZ/Hz

i 200 - 350 Hz @ -6 dB/oct 800 - 1000 Hz (&+6 dB/oct

350 - 1500 Hz @ 0. 012 gZ/Hz 1000 - 1500 Hz @ 0.02-5 g_'/Hz
i 1500 - ZOO(, Hz @ -9 dB/oct 1500 - 2000 Hz _ -6 dB/oct

_' Z000 Hz @ 0. 0049 g /Hz 2000 Hz (& 0.014 gZ/Hz

Composite = 5.0 grins Composite = 6.1 grrns

l" .
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' 2.,1-3..A (Cont.) i

• i

4. Vehicle Dynamics Criteria I
i
1

Longitudinal Axis Lateral Axes .,

1
Z- 5Hz@0.6GIo peak_ 2- 5Hz@0.8G's peak*
5 - 40 Hz @ 0.6G1s peak 5 - 40 Hz @ 0.8 G's peak

5. Shock Test Criteria (2 shocks/axis) ,

I Se e T able I j

.li • Design Criteria Only



Subzone 2-I-3-B Input to Components Mounted on the Structural Ring
At Station X t 2058 in the ET LH z Cylinder, Inboard
Half (+Z Axis _ 90"). Weight of Component _ I00 lbs.

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0019 gZ/Hz 20 Hz @ 0.0025 _/Hz ,
20 - I00 Hz @ +4 dB/oct 20 - 1100 Hz @ +2 dB/oct ....

100 - 1100 Hz @ 0. 016 gZ/Hz 1100 - 1500 Hz @ 0. 035 gZ/Hz Jl
1100 - 2000 Hz @ -6 dB/oct 1500 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.0050 gZ/Hz 2000 Hz @ 0. 015 gZ/Hz

Composite = 5.0 grins Composite = 6.9 grins

2. Lift-oH Random Vibration Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes I

20 Hz @ 0.0077 gZ/Hz 20 Hz @ 0. 0098 gZ/Hz
20 - 100 Hz @+4 dB/oct 20 - 1100 Hz @+2 dB/oct

100 - 1100 Hz @ 0.065 gZ/Hz 1100 - 1500 Hz @ 0.14 gZ/Hz
1100 - 2000 Hz @ -6 dB/oct 1500 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.020 gZ/Hz 2000 Hz @ 0. 059 gZ/Hz

Composite = 10,0 grins Composite = 13,9 grins

3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Long, and Tang. Axes

20 Hz @ 0. 0014 gZ/Hz 20 - 70 Hz @ 0.0025 gZ/Hz
20 - 100 Hz @ +6 dB/oct 76 - 110 Hz @ +9 dB/oct

100 - 200 Hz @ 0.035 gZ/Hz 110 - 800 Hz @ 0.010 gZ/Hz
Z00 - 350 Hz @ -6 dB/oct 800 - I000 Hz @+6 dB/oct

350 - 1500 Hz @ 0. 012 gZ/Hz 1000 - 1500 Hz @ 0o 017 gZ/Hz
1500 - 2000 Hz @ -9 dB/oct 1500 - Z000 Hz @ -6 dB/oct

2000 Hz @ 0.0049 gZlHz 2000 Hz @ 0.0094 gZ/Hz

Composite = 5.0 grins Composite = 5.0 grins

..... o o o ". '_' o ,, ° %_' °
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! Z-I-3-B (Cont.)!,

I 4. Vehicle Dynamics Criteria ]

t

}l Longitudinal Axis Lateral Axes

I! a- s H--@o.6_,s _ak* Z. s H-@o.8_,s peak*
• _t_ 5 - 40Hz@0.6G's peak 5 - 40 Hz @0.8 O's peak

I 5, Shock Test Criteria (Z shocks/axis)"I!

_i See Table I

!! * Desisn Criteria Only
!!

i

r
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Subzone Z-Z ET LH z Cylinder, Aft Section (Stations X t Z058 to

X t 1624), Outboard Half (--Z Axis _+90"). (Genera/
Specifications)

Same as Subzone 2-2-I-A below.

Subzone 2-2-1 Baffles and Stiffened Skin on the ET LH z Cylinder,
Aft Section (Stations X t Z058 to X t 1624), Outboard
Half (-Z Axis _+90"), (General Specifications)

Same as Subzone Z-Z-I-A below.

Subz0ne 2-2-1-A Input to Components Mounted on Baffles and Stiffened
Skin on the ET LH z Cylinder, Aft Section (Stations
X t 2058 to X t 16Z4), Outboard Half (-Z Axis +90°),

Weight of Component < 15 Ibs.

1. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0.018 gZ/Hz Z0 Hz @ 0.000Zl gZ/Hz
Z0 - 75 Hz @+6 dB/oct Z0 - I00 Hz @+9 dB/oct

75 - 150 Hz@ 0.25 gZ/Hz 100 - 400 Hz @ 0.025 gZ/Hz
150 - 240 Hz@ +6 dB/oct 400 - 700 Hz @ +6 dB/oct

240 - 900 Hz @ 0.62 gZ/Hz 700 - 1000 Hz @0.075 gZ/Hz
900 - 2000 Hz @ -3 dB/oct I000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0. 28 gZ/Hz 2000 Hz @ 0.038 g'/Hz

Composite = 30.3 grins Composite = 9, 8 grins

2. Lift-off Random Vibration Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0. 074 gZ/Hz Z0 Hz @ 0. 00084 gZ/Hz
20 - 75 Hz @+6 dB/oct Z0 - 100 Hz c_+gdB/oct

75 - 150 Hz@ 1.00 g"/Hz 100 - 400 Hzl',_ 0.10 ga/Hz
150 - 240 Hz @ +6 dB/oct 400 - 700 Hz c,-v+6 dB/oct

240 - 900 Hz @ Z.50 gZ/Hz 700 - I000 Hz rcl_0.30g'/Hz
900 - 2000 Hz @ -3 dB/oct I000 - 2000 Hz f& -3 dB/oct

2000 Hz @ 1.13 gt/Hz Z000 Hz _,r 0. 15 g"-/Hz

Composite = 60.8 grins Composit,, = 19.7 grins



2-2- I.A (Cont.)

3. Boost Random Vibration Criteria (2 min/axls) l

B.adial Axis Long. and Tang. Axes

20 Hz @ 0. 050 g_/Hz 20 Hz @ 0.0014 gZ/Hz
20- 70 Hz @ +6 dB/oct 20- 100 Hz@ +6 dB/oet

70,- 1000 Hz @ 0.60gZ/Hz 100- 1000 Hz @ 0.035ga/Hz
I000 - 2000 Hz @ -9 dB/oct I000 - 2000 Hz @ -3 dB/oct '

2000 Hz @ 0,075 gZ/Hz 7-000 Hz @ 0. 018 gZ/Hz /

Composite = 28.3 grins Corr_posite = 7.5 grins
i

4. Vehicle Dynamics Criteria _°i

Longitudinal Axis Lateral Axes _
i

2 - 5 Hz @ 0.6 G_s peak* 2 - 5 Hz @ 0. 8 G's peak*
5 - 40 Hz @ 0.6 Gls peak 5 - 40 Hz @ 0.8 G1s peak

5. Shock Test Criteria (2 shocks/axis)

See Tabl,.. I

* Design Criteria Only

4_,
t
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t.... Subzone 2-2°1-B Input to Components Mounted on Baffles and Stiffened
Skin on the ET LH z Cylinder, Aft Section (Stations

j X t 2058 to X t 1624), Outboard Half (--Z Axis _90").
Weight of Component -_ 15 but < 45 Ibs.

i:_ Io Acceptance Test Criteria (I rain/axis)
r :

i. Radial Axis Long. and Tang. Axes

_ _ 20 Hz @ 0.018 gZ/Hz 20 Hz @ 0,00021 gZ/Hzi I:
i

l" 52- 105 Hz _0.12 gZ/Hz 78 - 400 Hz @ 0.012 gZ/Hz:' _ 20 - 52 Hz @ +6 dB/oct 20 - 78 Hz @ +9 dB/oct i

105 - 170 Hz @ +6 dB/oct 400 - 700 Hz @ +6 dB/oct

170- 900 Hz@0,32 gZ/Hz 700 - I000 Hz@ 0.037 gZ/Hz
900 - 2000 Hz @ -3 dB/oct 1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0. 14 gZ/Hz 2009 Hz @ 0.019 g'/Hz

Composite = 22.0 grrns Composite = 7.0 grins

2. Lift-off Random Vibration Criteria (I rain/axis)

" Radial Axis Long. and Tang. Axes

20 Hz @ 0.074 gZ/Hz 20 Hz @ 0.00084 gZ/Hz
20 - 52 Hz @ +6 dB/oct 20 - 78 Hz @ +9 dB/oct

52 - 105 Hz@0.50 gZlHz 78 - 400 Hz@0.050 g_IHz
105 - 170 Hz @+6 dB/oct 400 - 700 Hz @+6 dB/oct

170 - 900 Hz @ 1.30 gZ/Hz 700 - I000 Hz@ 0.15 gZ/Hz
900 - 2000 Hz @ -3 dB/oct 1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.56 gZ/Hz 2000 Hz @ 0.075 gZ/Hz

Composite = 44.4 grins Composite = 14.0 grins

3. Boost Random Vibration Criteria (2 minTaxis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.050 gZlHz 20 Hz @ 0.0014 g2/Hz
20 - 50 Hz @ +6 dD/oct 20 - 7Z Hz @ +6 dB/oct

50 - 1000 Hz @ 0.30 gZ/Hz 72 - 1000 Hz @ 0. 018 gZ/Hz

2000 Hz @ 0.038 gZ/Hz Z000 Hz @ 0.009 gZ/Hz

• Composite = 20, I grrms Composite = 5.4 grins

RI_TRODUCIBILITYOF THE
_7 ORI_IiNALPAGE I8 POOR

"_; l _<"" I ' : ' ' ''' ..... ' ..... O0000001-TSDll



2-2- I-B (Cont.)

4. Vehicle Dynamics Criteria

Longitudinal Axis L&te r =1 Axe s

2 - SHz @ 0.6Gts peak_ 2 - S Hz @ 0.8 G's peak*
S - 40 Hz @ 0.6 G*s peak 5 - 40 HZ @ 0.8 GtS peak

5. Shock Test Criteria (2 shocks/axis)

Se • Table I

Design Criteria Only

48 t
._'
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Sub,one 2-2-1-C Input to Components Mountod on Baffles and Stiffened
_in on the ET LH z Cylinder, Aft Section (Stations

.. X t 2058 to X t 1624), Outboard Half (-Z Axis .+90"),
Weight of Component _45 Ibs.

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang, Axes

20 Hz @ 0.018 gZ/Hz 20 Hz @ 0.00021 gZ/Hz
20 - 37 Hz @ +6 dB/oct 20 - 62 Hz @ +9 dB/oct

37 - 75 Hz@0,062 g"/Hz 62 - 400Hz @0,0062gZ/Hz
75 - 115 Hz @+6 dB/oct 400 - 700 Hz @ �¬�dB/oct

115 - 900 Hz_@0.15 gZ/Hz 700 - 1000 Hz @ 0.019 gZ/Hz
900 - 2000 Hz @ -3 dB/oct 1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0. 070 g_/Hz 2000 Hz @ 0.0095 g'/Hz

Composite = 15.2 grins Composite = 4.9 5rrn s

2, Lift-off Random Vibration Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 074 gZ/Hz Z0 Hz @ 0.00084 ga/Hz
20 - 37 Hz @ +6 dB/oct Z0 - 62 Hz @ +9 dB/oct

37 - 75 Hz@0.25 gZ/Hz 62 - 400 Hz@ 0.025 gZ/Hz
75 - I15 Hz @+6 dB/oct 400 - 700 Hz @+6 dB/oct

115 - 900 Hz @ 0.60 gZ/Hz 700 - 1000 Hz@ 0.075 gZ/Hz
900 - Z000 Hz @ -3 dB/oct I000 = 2000 Hz @ -3 dB/oct

2000 Hz @ 0.28 gZ/Hz 2000 Hz @ 0. 038 gZ/Hz

Composite = 30. S grins Composite = 9.9 grins

: 34 Boost Random Vibration Criteria (Z rain/axis)

_. Radial Axis Long. and Tang. Axes

i; 20 Hz @ 0. 024 gZ/Hz Z0 Hz @ 0.0014 gZ/Hz
_ ' 20 - 50 Hz @ +6 dB/oct 20 - 72 Hz @ +6 dB/oct

- 50 - I000 Hz @ 0. 15 g_/Hz 7Z - I000 Hz @ 0.015 gZ/Hz
1000 - 2000 Hz @ -9 dB/oct 1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.019 g'/Hz 2000 Hz _ 0.0076 gZ/Hz

Composite = 14.1 - Composite = 5.0 ,,
_rrrl S °rms

J



!i

!i 2°2° | -C (Cont.)
i

il 4. Vehicle Dynamics Criteria I

+ Longitudinal Axis Lateral Axes

2 - 5Hz@ 0.6G's peal<* 2 - 5 Hz @0.8 G's peak*
_ - 40 Hz @0.6G's peak 5 - 40 Hz @0.8 G's peak

5. Shock Test Cziteria (2 shocks/axis)

Se • T able I

Design Criteria Only
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Subzone 2-2-2 Strucn_r_l Ring at Station Xt 1871 in the ET LHz
Cylinder_ Outboard Half (-Z Axis +_90°). (Genera/

Specifications)

Same as Subzone 2-2-2-A below.

Subzone 2-2-Z-A Input to Components Mounted on the Structural Ring
At Station Xt 1871 in the ET LH z C71inder_ Outboard
Half (-Z Axis +90°). Weight of Component < 60 Ibs. i

I. Acceptance Test Criteria (I rnin/axis) j

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 0075 g_/Hz 20 Hz @ 0. 012 gZ/Hz

20 = IZ0 Hz @+4 dB/oct 20 - i100 Hz @ +2 dB/oct
120 - I100 Hz @ 0. 080 gZ/Hz II00 - 1500 Hz @ 0.17 gZ/Hz

1100 - 2-000 Hz @ -6 dB/oct 1500 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.024 gZ/Hz 2000 Hz @ 0,075 gZ/Hz

Composite = II.0 grins Composite --15,6 grins

2, Lift-offRandom Vibration Criteria (I rain/axis)

Radial Axis Long. and Tang, Axes

20 Hz @ 0. 030gZ/Hz Z0 Hz @ 0.049 gZ/Hz

20 - 120 Hz @ +4 dB/oct 20 - ii00 Hz @ +2 dB/oct

120 - If00 Hz @ 0.32 gZ/Hz II00 - 1500 Hz @ 0,70 gZ/Hz

If00 - 2000 Hz @ -6 dB/oct 1500 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0. 097 gZ/Hz 2000 Hz @ 0.30 gZ/Hz

Composite = ;2. 1 grins Composite = 31, 2 grins

3. Boost Random Vibratiun Criteria (Z min/a.xis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.017 gZ/Hz Z0 Hz @ 0. 023 gZ/Hz
Z0 - 80 Hz @ +4 dB/oct Z0 - 40 Hz @ +3 dB/oct

80 - 200 Hz (_ 0.11 gZ/Hz 40 - 600 Hz @0.045 gZ/Hz
200 - 300 Hz (iJ)_-10 dB/oct 600 - I000 Hz @+3 dB/oct

z�31)0 - 1500 Hz (a 0.030 _ Hz 1000 - 1500 Hz (_ 0.075 gZ/Hz

1500 - Z000 Hz _ -6 dB/oct 1500 - 2000 t Iz @ -6 dB/oct
2000 Hz _) 0. 017 gZ/Hz Z000 Hz @ 0. 042 gZ/Hz

Composite = 8.4 grins Composite = 10.7 grins

00000001-TSE01



2-2-2-A (Cont.)

4. Vehicle Dynamics Criteria I

Longitudinal Axis Lateral Axes
L

i_ 2 - 5Hz@ 0.0G's peak* 2 - 5 Hz @0.8 G's peak*
_ 5 - 40 Hz @ 0.6G's peak 5 - 40 Hz @0.8 G's peak

5. Shock Test Criteria (2 shocks/axis) i

See T able I

* Design Criteria Only

00000001-TSE02
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i Subzone 2-2-2-B Input to Components Mounted on the Structural Ring
,I At Station X_. 1871 in the ET LH_. Cylinder, Outboard

Half (-Z Axis +_.90°). Weight of Component __60 Ibs.

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0047 gZ/Hz Z0 Hz @ 0.0060 gZ/Hz
20 - I00 Hz @ +4 dB/oct 20 - 1100 Hz @ +2 dB/oct ,

I00 - II00 Hz @ 0.040 gZ/Hz i100 - 1500 Hz @ 0.087 gZ/Hz
< II00 - 2000 Hz @ -6 dB/oct 1500 - 2000 Hz @ -9 dB/oct

: Z000 Hz @ 0.012 gZ/Hz 2000 Hz @ 0. 037 gZ/Hz

i Composite = 7.8 grins Composite = 11.0 grins

2. Lift-off Random Vibration Criteria (I rain/axis}

,. Radial Axis Long. and Tang. Axes

: Z0 H_ @ 0.019 gZ/Hz Z0 Hz @ 0.024 gZ/Hz
=_ 20 - I00 Hz @+4 dB/oct 20 - II00 Hz @ +Z dB/oct

-_i 10o-ilo0Hz@o.16g'/H- _Ioo-150oH-_-o.3sg_/H-1100 - 2000 Hz @ -6 dB/oct 1500 - 2000 Hz @ -9 dB/oct

];, 2oo0H--@0.049g'/H. 2000Hz@o.15g_/Hz
'" Composite = 22.0 grins' Composite = 15.7 grins

3. Boost Random Vibration Criteria (Z rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0087 gZ/PIz Z0 Hz @ 0.011 g"/Hz
20 - 80 Hz @ +4 dB/oct 20 - 40 Hz @ +3 dB/oct

80 - Z00 Hz @ 0.055 gZ/Hz 40 - 600 Hz _ 0_022 gZ/Hz
200 - 300 Hz @ -I0 dB/oct 600 - I000 Hz @+3 dB/oct

300 - 1500 Hz @ 0o015 gZ/Hz I000 - 1500 Hz @ 0.037 gZlHz
1500 - 2000 Hz @ -6 dB/oct 1500 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 0085 gZ/Hz 2000 _z t_ 0. 021 gZ/Hz

Composite = 5.9 grins Composite - 7.5 grins



Z-Z-2-B (Cont.)

4. Vehicle Dynamics Criteria ]

Longitudinal Axis Lateral Axes

2 - 5 Hz @ 0.6 G's peak* 2 - 5 Hz @ 0.8 G's peak*

5 - 40 Hz @ 0.6 G's p-.ak 5 - 40 Hz @ 0.8 G_s peak
"\

\,

5. Shock Test Criteria (2 shocks/axis)
\
,\

See Table I

, * Design Criteria Onl 7

, . , o , o _ °-.,_'K] ", -: °_ 0° _ -" "000 ,1 ° ':,::...... ;i" , , Q e--_ "_,._ 0 , ' _._' ': o ,....... 0 o0 ,: o ' ' .... :° 0 :"; " i_ Q_°I:, °
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I
Subzone 2-2..3 Structural Rinf. at S1_,,_,_n X t 2058 in t}-e ET Lbl z

Cylinder, Outboard Half (-Z Axis +90°). (General

Specifications)

Same as Subzone 2-2-3-A below.

Sub-one 2-2-3-A Input to Components Mounted on the Structural Ring

At Station X t 2058 in the ET LH z Cylinder, Outboard
Half (--ZAxis +90°). Weighrof Component < 100 lb.

I. Acceptance Test Criteria (I rain/axis)
'i!

Radial Axis Long. and Tang. Axes i

20 Hz @ 0.0030 gZ/Hz 20 Hz _ 0.0048 g"/Hz

20 - 120 Hz @ +4 dB/oct 20 - II00 Hz @ +2 dB/oct :I
IZ0 - 1100 Hz @ 0o03Z gZ/Hz 1100 - 1500 H_ _ 0.068 gz/Hz !
1100 - 2000 Hz @ -6 dB/oct 1500 - 2000 Hz _b -9 dB/oct

2000 Hz @ 0.098 gZ/Hz 2000 Hz _' 0.038 g'/Hz

Composite = 7.0 grins Composite = 9.7 grins

g. Lift-off Random Vibration Criteria (I rain/axis)

Radial Axis Lon_. and Tan_. Axes

20 Hz @ 0. 012 gZ/Hz 20 Hz ('_'0.0i9 g"/Hz
20 - IZ0 Hz _ +4 dB/oct Z0 - II00 Hz (,D+Z dB/oct

120 - 1100 Hz @ 0.13 gZ/Hz II00 - 1500 IIz('d0.27 g'/IIz
II00 - 2000 Hz _ -6 dB/oct I_00 - 2000 IIz tJ_-9 dB/oct

2000 Hz _ 0. 039 ,,"/Hz 1000 Hz G; 0. 1l _Z/Hz

Composite = 14. I c, Con_posit,;= 19.4e'rrf_s _rms

3. Boost Random Vibration Criteria (2 min/a.xis)

Radial A.xis Lon_. and T.Ing. ,\xcs

20 Hz (_ 0.0073 g°/}L_ Z0 Hz " ,).0_'_')5_/hz
20 - SO Hz (h' +4 dP.,/oct lO - 4') I-{z '": _ dB/oct

80 - 200 I-Izr,t,0.0.l*_-:/.;{z 40 - _,(}011.-" ').')!_,:/Hz
200 - 300 I{z ,,i,-I0 dIt/oct 600 - I000 l[Z " L3 di;,'oct

300 - 1500 Hz _ 0.0i1 _'/l_.:: 1¢}00- 1500 Ilz q ')._)30_a/![Z

1500 " 10()()HZ '_""6 dB/oCt I_'500--100O iIZ": --6_JI?,/uct

2000 HZ '6)0.01)_S :_':/:{n '000 TIZ " O. ol7 _'':/2_[;:

II R 'RODUCIBILITYOF TIIE
,)R|G_NAL PAG_ IS POOR
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Z-2-,_-A (Cont.)

4. Vehicle D_-aamics Criteria

Longitudina_ Axis Later al Axe s

2 - § Hz @ 0.6G's peak_ Z - 5 Hz @ 0.8 Gls pea_

§ -40Hz@ 0. fiG's peak 5 - 40 Hz @0.8 G's peak
|

5. Shock Test Criteria (Z shocks/axi.q)

Se • T able I

, Direction A--Perpendicular to Bulkhead
Direction B--Tangential to Bulkhead
Direction C--Tangential to Bulkhead, Perpendicular to Direction B

Design Criteria On.l,y

I,
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Subzone 2-2-3-B Input to Components Mounted on the Structural Ring
At Station X t 2058 in the ET LH z Cylinder, Outboard
Half (--Z Axis --+90°). Weight of Component >_ 60 lb,

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 0019 gZ/Hz 20 Hz @ O. 0025 gZ/Hz
20 - 100 Hz @ +4 dB/oct 20 - 1100 Hz @ +2 dB/oct ,

100 - 1100 Hz @ 0.016 gZ/Hz 1100 - 1500 Hz @ 0.035 gZ/Hz
1100 - 2000 Hz @ -6 dB/oct 1500 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0. 0050 gZ/Hz Z000 Hz @ 0. 015 gZ/Hzi

i Composite = 5.0 grins Composite = 6.9 grins

2. Lift-off Random Vibration Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0077 gZ/Hz Z0 Hz @ 0.0098 gZ/Hz
20 - I00 Hz @ +4 dB/oct 20 - II00 Hz @ +2 dB/oct

I00 - II00 Hz @ 0.065 gZ/Hz II00 - 1500 Hz @ 0.14 gZ/Hz
II00 - 2000 Hz @ -6 dB/oct 1500 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0. 020 gZ/Hz 2-000Hz @ 0.059 gZ/Hz

Composite = I0.0 grins Composite = 13.9 grins

3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0066 gZlHz 20 Hz c_0. 0049 gZ/Hz
Z0 - 80 Hz @ +4 dB/oct Z0 - 40 Hz @ +3 dB/oct

80 - 200 Hz @ 0.04I gZ/Hz 40 - 600 Hz _ 0.0098 g"/Hz
200 - 300 Hz @ -I0 dB/oct 600 - I000 Hz (@+3 dB/oct

300 - 1500 Hz @ 0.011 gZ/Hz I000 - 1500 Hz _' 0.016 gZ/Hz
1500 - 2000 Hz @ -6 dB/oct 1500 - 2000 Hz (00-6 dB/oct

2000 Hz @ 0.0061 gz/Hz 2000 }[z_ 0.0092 _Z/Hz

Composite = 5.0 - Composit,_ = 5.0 grrns_rms

j
t

• ,, °,2 %, , o _ o_ ,°, ,, - _ % , u
o o °,.; °
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Z-Z-3-B (Cont.)

.!
4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

Z - 5 Hz _ 0.6 GIs peak* 2 - 5 Hz @ 0.8 Gts peak*

5 - 40 Hz @ 0°6 G's peak 5 - 40 Hz @ 0°8 O'S peak

5. Shock Test Criteria (2 shocks/axis)

See Table I

Direction A--Perpendicular to Bulkhead _]Direction B--Tangential to BUlkhead

Direction C--Tangential to BUlkhead, Perpendicular to Direction B

* Design Criteria Only

D
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Subzone 2..3 ET LH z Cylinderp Forward Section (Stations X t 1624
to X t 1123), Inboard Half (+Z Axis +90°)e (General
Specifications)

Same as Subzone 2-3°I-A below,

Subzone 2-3-I Baffles and Stiffened Skin on the ET LH z Cylinderw

Forward Section (Stations X t 1624 to X t I123)_ Inboard
Half (+Z Axis _.+90°)m (General Specifications)

6

Same as Subzone 2-3°I-A below. Jl

Subzone 2-3-I-A Input to Components Mounted on Baffles and Stiffened
Skin on the ET LH z Cylinder_ Forward Section

(Stations X t 1624 to X t I123)_ Inboard Half (+Z Axis
+_90°). Weight of Component < 15 lb.

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tan_, Axes

zo Hz @0. ol I _z/Hz Z0Hz @0. 00037 Sz/Hz
20 - 130 Hz @ +9 dB/oct 20 - 95 Hz @ +9 dB/oct

130 - 270 Hz @ 3.00 gZ/Hz 95 - 180 Hz @ 0.040 gZ/Hz
270 - 325 Hz @ °6 dB/oct 180 - 260 Hz @ +I0 dB/oct

325 = 900 Hz @ 2.02 gZ/Hz 260 - 600 Hz @ 0.14 gZ/Hz
400 = 2000 Hz @ -6 dB/oct 600 - 670 Hz @ �œ�¨�dB/oct

zooo Hz @o. 41 g_/Hz 670 - I000 Hz @0. Z0 g_/Hz
I000 - _000 Hz @ °3 dB/oct

2000 Hz @ 0. I0 g2/Hz

Composite = 53, 1 grins Composite =16.6 grins

2, Lift-off Random Vibration Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 042 gz/Hz 20 Hz @ 0. 00039 g_/Hz
Z0 = 75 Hz @ +6 dB/oct 20 - 100 Hz @ +9 dB/oct

75 - 170 Hz @ 0.56 gZ/Hz 100 - 440 Hz @ 0.048 g_/Hz
170 - Z40 Hz @ +6 dB/oct 440 - 700 Hz _&+6 dB/oct

z4o- 900Hz@l.13g_/Hz _'00-10O0Hz@0.1Zg_/Hz i
900 - 2000 Hz @ -3 dB/oct I000 - 2000 Hz @ -3 dB/oct

zoooHz @ 0.51g_/Hz Z000Hz @ 0.061g_/Hz

Composite = 41.0 grins Composite = IZ.6 grin|

0000000_-TS_09



2-3-1 -A (Cont.)

! 3, Boost Random Vibration Criteria (2 rain/axis) I

Radial Axis Long. and Tang, Axes

20 Hz @ 0, 044 gZ/Hz 20 Hz @ 0. 0015 gz/Hz
20 - 130 Hz @ +9 dBloct 20 - 95 Hz @ +9 dB/oct

130 - 270 Hz @ 12.0 g_/Hz 95 - 180 Hz @ 0. 16 gZ/Hz
270 - 325 Hz @-6 dB/oct 180 - 260 Hz @+10 clB/oct
325 - 900 Hz @8, 1 g_/Hz 260 - 600 Hz @0.56 gZ/Hs
900 - 2000 Hz @-6 dB/oct 600 - 670 Hz @+10dB/oct

2000 Hz @ 1.65 gZ/Hz 670 - 1000 H _- @ 0. 81 g_/Hs
1000 - 2000 Hz @ -3 dB/oct

z0o0 Hz @ O, 41 S2/Hz

Composite = 106, 3 grins Composite = 33.3 grins

4. Vehicle Dynamics Criteria

Longi tud inal Axis Late r al Axe s

2 - 5 Hz @ 0o6 G's peak* 2 - 5 Hz _ 0_8 G's Deak_

5 - 40 Hz @ 0.6 G's peak 5 - 40 Hz @ 0o8 G's peak I

5. Shock Test Criteria (2 shocks/axis)

i
See Table I

Design Criteria Ord 7

I
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iI Subzone 2-3-1-B Input to Components Mounted on Baffles and Stiffened' Skin on the ET LH z Cylinder, Forward Section

(Stations X t 1624 to X t 1123), Inboard Half (+Z Axis
+90_). Weight of Component _ 15 but <45 lb.

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

I

Zo Hz @ 0.011g_/Hz Z0Hz @ 0.00037g_/Hz
20 - 120 Hz @ +9 dB/oct 20 - 75 Hz @ +9 dB/oct

120 - 250 Hz @ 1.50 ga/Hz 75 - 142 Hz @ 0.0Z0 ga/Hz
250 - 325 Hz @ -6 dB/oct 142 - 210 Hz _ +I0 dB/oct

3z5- 1000Hz@i. 01 ga/Hz Z,0- 600Hz @0.070 gZ/Hz
I000 - Z000 Hz @ -6 dB/oct 600 - 670 Hz @ +I0 dB/oct

Z000 Hz @ 0.40 gZ/Hz 670 - 1000 Hz @ 0. I0 ga/Hz
I000 - Z000 Hz g3) -3 dB/oct

zoooHz @ o.o5og_l_z

Composite = 37.9 grrns Cornposit,:= II 8 t,• _rrrl s

2. Lift-off Randonl Vibration Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 042 g:,'/Hz 20 Hz '_0. 00039 g2/Hz
20 - 52 Hz @ +6 dB/oct 20 - 80 Hz Ev+9 dB/oct

52 - IZ0 Hz r'&0.28 gl/Hz 80 - 440 Hz ,_ 0.024 g;/I!z
I?.0- 170 Hz @ +6 dB/oct 440 - 700 H'z :,7.+6 dB/oct

170 - 900 H'z (Z, 0.56 _/Hz 700 - !000 /-Iz _ 0.060 _':/FIz
900 - 2000 Hz _7, -3 dB/oct 1000 - 2n00 IIz _,_ -3 dB/oct

2000 Hz ¢_..0. Z6 g_/Hz 2000 I'z _a 0. 030 ,,;/IIz

Composiw = 29.4 ,-, Corr_po::;ite= a.9 grins"l'ms

o....
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Z-3-1 -B (Cont.)
I

3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Long, and Tang. Axes

20 Hz @ e. 044 gz/Hz 20 Hz @ 0.0015 _/Hz
20 - 104 Hz @ +9 dB/oct 20 - 75 Hz @ +9 dB/oct

104 - 270 Hz @6.00 _/Hz 75 - 142 Hz @ 0.080 _/Hz '
270 - 325 Hz @ -6 dB/oct 142 - ZI0 Hz @+10 dB/oct

325- 900Hz@4.05 Z_/Hz 210- 600 Hz@0. ZS_/Hz I
900 - 2000 Hz @-6 dB/oct 600 - 670 ttz @+10 dB/oct

2000 Hz @ 0. 82 gz/Hz 670 - 1000 (-Iz @ 0. 40 gZ/Hz
1000 - 2000 Hz @ -3 dB/oct

zoooHz @ o.zog'./Hz

Composite = 75.9 grrns Composite = Z3.7 grins

4. Vehicle Dynamics Criteria

Longitudinal Axis Late ral Axes

2 - 5 Hz @ 0.6 G's peak* 2 - 5 Hz @ 0.8 G's peak*

5 - 40 Hz @ 0.6 G's peak 5 - 40 Hz @ 0.8 G's peak

5. Shock Test Criteria (Z shocks/axis)

See Table I

Design Criteria Only

)
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Subzone 2-3-1-C _ Components Mounted on Baffles and Stiff_ned
Skin on the ET LHz Cylinder, Forward Section
(Stations X t 1624 to X t 1123), Inboard Half (+Z Axi_
_90°)o Weight of Component _45 Ib,

I. Acceptance Test Criteria (l rain/axis)

Radial Axis Long. and Tang..Axes

Z0 H_ @ 0.011 _/Hz 20 Hz @ 0. 00037 g_/Hz
Z0 - 82 Hz @ +9 dB/oct Z0 - 60 Hz @ +9 dB/oct '

82 - 270 Hz @0.75 gZ/Hz 60 - I13 Hz @ 0.010 g_/Hz
270 - 325 Hz @ -6 dB/oct 113 - 165 Hz @ +I0 dB/oct i

325 - 900 Hz @0.50 8z/Hz i65 -, 600 Hz @ 0.035 g_/Hz
900 - 2000 Hz @ -6 dB/oct 600 - 670 Hz @ +I0 dB/oct _:

Z000Hz @0. Z0 gZ/Hz 670-1000 Hz @0.050 gZ/Hz !I
1000 - 2000 Hz @ -3 dB/oct "

zoooHz @ 0.0Z5g_/Hz

Composite = 27.0 grins Composite = 8.4 grrns

Z. Lift-offRandom Vibration Criteria (1 rain/axis)

: Radial Axis Long. and Tang. Axes

zoHz @ 0.04Zg_/Hz zo Hz (_0.00039g_/Hz
20 - 37 Hz @ +6 dB/oct 20 - 63 Hz _ +9 dB/oct

37 - 85 Hz @ 0. 14 _/Hz 63 - 440 Hz _ 0.0iZ g_/Hz
85 - 120 Hz @+6 dB/oct 440 - 700 Hz (_ +6 dB/oct

IZO- 900Hz@0. ZSgZ/Hz 700- 1000Hz @ 0.030gZ/Hz
:_ 900 - Z000 Hz @ -3 dB/oct I000 - Z000 Hz @ -3 dB/oct

2000 Hz @ 0. 13 gz/Hz Z000 Hz ,C_0.015 gZ/IIz

Composite = 20.9 grrms Composite = 6.4 grrns

-I_, _' _'
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2-3-1-C (Cont.)

3. Boost Random Vibration Criteria (2 rain/axis)

• Radial Axis Long. and Tang. Axes

20 Hz @ 0.044 _IIlz Z0 Hz ,_ 0.0015 _IHz
ii+ 20 - 82 H_ _@+9 dB/oct 20 - 60 Hz _ +9 dB/oct

sz- 270H-@ 3.oog_/H- 60- I13H-_ 0.040_/_- -j
270 - 325 Hz @ -6 dB/oct If3 - 165 Hz ¢@ Vl0 dB/oct i

} 325- 900Hz@Z. 0Zg_/Hz t65- 600 Hz_0.14g_/Hz
900 - 2000 Hz @ -6 dB/oct 600 - 670 Hz _ +I0 dB/oct

2000 Hz @ 0.41 gZ/Hz 670 - 1000 Hz (_ 0.20 gz/Hz
1000 - 2000 Hz @ -3 dB/oct

i 2000 Hz @ 0. I0 g#/Hz

Composite = 54. l grins Composite " 15.9 grins

4. Vehicle Dynamics Criteria

Longitudinal Axis Late rai Axe s

2 - 5 Hz @ 0.6 G's peak* 2 - 5 Hz @ 0.8 G's peak*

5 - 40 Hz @ 0.6 G's peak 5 - 40 Hz @ 0.8 G's peak

5. Shock Test Criteria (2 shocks/axis)

See T able I

* Design Criteria Only

RBPRODUCIBILITYOF THt':
ORl_t_,qALPAGF,ISpOOl,+ I
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Subzone 2-3-2 Structural Rings at Stations X t 1624 and X t 1377 in the

ET LH_ Cylinder, Inboard Half (+Z Axis _90e),
(General Specifications)

Same as Subzone 2-3-2-A below.

Subzone 2-3-2-A Input to Components Mounted on the Structural Rings
At Stations X t 1624 and Xt 1377 in the ET LH z CTlinder.

+ •Inboard Half (+Z Axis _90 )_ Weight of Component
< 30 Ibo

I. Acceptance Test Criteria (I rain/axis) ' "

i

R_,iialAxis Long° and Tang. Axcs

20 Hz @ 0. 0080 g'/Hz 20 Hz @ 0o0 12 gZlHz
20 - 60 Hz @ +9 dB/oct 20 - 60 Hz _/ +9 ,/B/oct _I

6o-200...@o.zo 6o- o.,o32
Z00 - 500 Hz @+I0 dB/oct 125 - 440 Hz @+I0 dB/oct -_

500 - 800 Hz @ 4.00 gZ/Hz 440 - 800 Hz _ Z.12 gZ/Hz
800 - 2000 Hz @ -I0 dB/oct 800 - Z000 Hz @ -i0 dB/oct

Z000 Hz (,b0.19 gZ/Hz Z000 !_z (_P0. I0 g:/Hz

Composite : 40. 3 "Composite = 54.0 grins _rrns

2. Lift-offRandom Vibration Criteria (i rain/axis)

Radial Axis Long. and Tang. Axes

T20 Hz @ 0.0061 gZ/Hz Z0 ITz _ 0.0065 g"/Az
20 - I00 Hz @ +6 dB/oct 20 - 60 !Iz (,.i,+6 dB/oct

I00 - 290 Hz @ 0. 15 gZ/}Iz 60 - 190 l{z :i0o060 gZ/Hz
290 - 500 Hz (_!+9 dB/oct ]90 - 340 l[z @ +9 dB/oct

- -IEz,-'/Hz 340 2000 FIz #:) O, 34 t,500 - SSO Hz @ 0.80 ,, - .
850 - 2000 Hz @ -6 dB/oct

2000 Hz _ 0.15 _':/Hz

Composite = 24. 2 -Composite : 2F,1 grms "rnl._

t:m , %
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2-3-2-A (Cont.)

3. Boost Random Vibration Criteria (2 rain/axis) I

Radial Axis Long. and Tang. Axes

20 Hz @ 0.03 | gZ/Hz 20 Hz @ 0,048 g"/Hz
20 - 60 Hz @ +9 dB/oct 20 - 60 Hz @ +9 dB/oct

60 - 200 Hz@ 0.80 gZ/Hz 60 - 125 Hz @ 0.13 gZ/Hz

200 - 500 Hz @+I0 dB/oct 125 - 440 Hz @+I0 dB/oct '

500 - 800 Hz @16.0 gZ/Hz 440 - 800 Hz @ 8. 50 gZ/Hz il
800 - 2000 Hz @ -I0 dB/oct 800 - 2000 Hz @ -I0 dB/oct

2000 Hz @ O, 76 gZ/Hz 2000 Hz @ 0.40 gZ/Hz

Composite = 108. I grins Composite = 80. 7 grins

4. Vehicle DTnamics Criteria

Longitudinal Axis Lateral Axes

2 - 5 Hz @ 0.6 Gas peak* 2 - 5 Hz @ 0.8 G°s peak*
5 - 40 Hz @ 0.6 G's peak 5 - 40 Hz @ 0.8 G's peak

5. Shock Test Criteria (2 shocks/axis)

See Table I

Design Criteria Onl 7

J
d
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i " Subzone 2*3-2*B Input to Components Mounted on the Structural Rings
i • At Stations X t 1624 and X t 1377 in the ET LH z C71inderpi

!: Inboard Half (+Z Axis _+90"), Weight of Component
: >-30 but < 90 lb.

i!
1o Acceptance Test Criteria (l rain/axis)

Radial Axis Long, and Tang. Axes

Z0 Hz @ 0.0065 gZ/Hz 20 Hz @ 0.00077 gZ/Hz
20 - 50 Hz @ +9 dB/oct 20 - 55 Hz @ +9 dB/oct

50 - 200 Hz @ 0. 10gZ/Hz 55 - 125Hz @ 0,016 gZ/Hz

Z00 - 500 Hz @ +I0 dB/oc_ 125 - 44,3 Hz @ +I0 dB/oct i
500 - 800 Hi,@ 2. 00 gZ/Hz 440 - 800 Hz @ 1.06 gZ/Hz
800 - 2000 Hz @ -10 dB/oct 800 - 2000 Hz @ -10 dB/oct

Z000 Hz @ 0.095 gZ/Hz 2000 H-. @ 0.050 gZ/Hz

Composite = 38.2 grins Composite = 28.5 grins

2, Lift-off Random Vibration Criteria (1 rain/ares)

Radial Axis Long, and Tang. Axes

20 Hz @ 0.0061 gZ/Hz 20 Hz @ 0.0065 gZ/Hz
20 - 72 Hz @ +6 dB/oct 20 - 4g Hz @ +6 dE/oct

72 - 290 Hz @ 0.075 gZ/Hz 42 - 190 Hz @ 0.030 gZ/Hz
290 - 500 Hz@+9 dB/oct 190 - 340 Hz @+9 dB/oct

500 - 850 Hz @ 0.40 gZ/Hz 340 - 2000 Hz @ 0,17 g_/Hz
850 - 2000 Hz @ -6 clB/oct

2000 Hz @ 0,072 gZ/Hz

Composite = 19.9 grins Composite = 17.4 grins

3. Boost Random Vibration Criteria (2 min/a_xis)

Radial Axis Long, and Tang, Axes

20 Hz @ 0.026 gZ/Hz 20 Hr (_' 0.0031 _,,',Z/Hz.
20 - 50 Hz _ +9 dB/oct 20 - 55 r!z (6a+9 dB/oct

50 - 200 Hz _ 0.40 qZ/Hz 55 - 125 Ha f'b 0,065 gZ/Hz
200 - 500 Hz (hi tl0 dB/oct 125 - 440 !Iz ¢,i_+Ib _B/oct

500 - 800 Hz 6]: ,q. 00 _/t-Iz 440 - 800 r-_z ,u ,I. 25 _'/Hz
_00 - 2000 Hz ¢a3-10 dB/oct 800 - 2f300 Hz ")) -10 dB/oct

2000 !Iz '? 0.38 g'/IIz 2000 Ha ")_O, 20 _/Hz

Composite. = 7fi.4 _ Cornpo_it,: = _,7. 1 grrn_rm _i

t

J
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Z-3-2-B (Cont.)

4. VehiCle Dynamics Criteria

Lonsitudinal Axis Lateral Axes

2 - 5Hz @ 0.6Gts peak_ Z - 5 Hz @ 0.8 G's peak_

5 - 40Hz @ 0.6 GtS peak 5 - 40 Hz _0.8 G*s peak

5. Shock Test Criteria (Z shocks/axis)
S

See T able I

i * Design Criteria Only

, , ' .... o
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Subzone 2=3-2..C Input to Components Mounted on the Structural. Ring
At Stations X t 1624 and X t 1377 in the ET LHz Cylinder,
Inboard Half (+Z Axis +90°). Weight of Component
-_90 lb.

I. Acceptance "lestCriteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 0065 gZ/Hz 20 Hz @ 0.00075 gZ/Hz
20 - 40 Hz @ +9 dB/oct 20 - 44 Hz @ +9 dB/oct ' L

40 - 200 Hz @ 0.050gZ/Hz 44 - 125 Hz@ 0.0080 g'_/Hz !
ZOO - 500 Hz @+I0 dB/oct 125 - 440 Hz @+10 dB/oct /i

500 - 800 HZ @ 1.00 gZ/Hz 440 - 800 Hz @ 0.53 gZ/Hz i
800 - 2000 Hz @ -I0 dB/oct 800 - 2000 Hz @ -I0 dB/oct

2000 Hz @ 0. 042 gZ/Hz 2000 Hz @ 0.025 gZ/Hz

Composite = 27.0 grins Composite = 20. 1 grins -_

:_. 2. Lift-offRandom Vibration Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 0061 gZ/Hz 20 Hz (5 0. 0065 gZ/Hz
20 - 50 Hz @+6 dB/oct 20 - 30 Hz _ +6 dB/oct

50 - 290 Hz @ 0.038 gZ/Hz 30 - 190 Hz ('cO0.015 g:/Hz
290 - 500 Hz @ +9 dB/oct 190 - 340 Hz @+9 dB/oct

500 - 850 Hz @ 0.20 gZ/Hz 340 - 2000 Hz @ 0.085 gZ/Hz
850 - 2000 Hz @ -6 dB/oct

2000 Hz @ O.036 gZ/Hz

Composite = 14. I grins Composite = 12. I grm,q

3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0,026 _:/Hz 20 Hz :'_ 0.0033 g:IIIz
20 - 40 Hz _ +9 dB/oct 20 - 44 Hz _,_4-_ dD/oct

40 - 200 Hz 6i', 0.20 _:'/H7_ 44 - 12-5 Ha _,i 0.032_"/H_
200 - 500 Hz _ +10 dB/oct 125 - 440 H,z ,,i, 4-10 riB�o, t

500 - 800 Hz ¢;_ 4.00 _,Z/Hz 440 - 800 H," ;;_ 2.12 _:/T._r.
800 -2000 Hz.V -10 dB/oct 80_) - 2900 Hz "} -19 ,lt_::,,:t

2000 H.". ¢,i, 0. 1 '_ _'/Hz Z,)O,) Hz ,. n. 19 _' !_..'_

Compo.-_itc : q.t 1 _rm_ c]on_.p,>_it,. : 40 ._, "i"_:-;

B

.... ,.°,.':.._ / ...... oo v:_. . o_ ."o, °° " _ ..... °J " - _ : '° ,.° ...... -_°_S' °_ °o..... o °"*'° °0. o'
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Z-3-2-C (Cont.)

4. Vehicle Dynamics Criteria [

Longitudinal Axis Lateral Axes

2 - 5Hz@ 0.0G's l_ak_ Z - 5 Hz@0.8 G's peak_
§ -40Hz@0.6G'I peak 5 -40Hz @0.8 G's peak

5. Shock Test Criteria (2 shocks/axis) ' _

Se • T able I

* Desip Criteria Only
J

!

1
t
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Subzone 2-3-3 Structural Ring At Station X t If30 in the ET LH z

Cylinder, Inboard Half (+Z Axis +90°). (General

Specifications)

Same as Subzone 2-3-3-A below.

Subzone 2-3-3-A Input to Components Mounted on the Structural Ring

At Station X t 1130 in the ET LH2 Cylinder, Inboard

Half (+Z Axis +90°). Weight of Component < 60 lb.

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

zo Hz @ 0. 014 _/Hz Z0 Hz @ 0.01Z _/Hz
Z0 - 130 Hz @+4 dB/oct 20 - 700 Hz @+3 dB/oct

130 - 1500 Hz @ 0, 17 gZlHz 700 - 1500 Hz @ 0.40 g_/Hz
1500 - 2000 Hz @ -6 dB/oct 1500 - Z000 Hz @ -6 dB/oct

2000 Hz @ 0.097 gZ/Hz Z000 Hz @ 0.24 gZ/Hz

Composite = 17.7 grins Composite = 23.7 grins

Z. Lift-off Random Vibration Criteria (I rain/axis)

Radial Axis Lon_. and Tang. Axes

Z0 Hz @ 0. 016 gZ/Hz Z0 - 50 r,lz @ 0. 032 _/Hz
20 - IZ0 Hz @+4 dB/oct 50 - 1000 Hz ¢_0+2 dB/oct

120- 200Hz@0.18 g_/Hz I000 - 1400Hz _;,0.26gJ/Hz
200 - 250 PIz @ -9 dB/oct 1400 - 2-000 Hz dL,-6 dB/oct

250 - 1400 Hz @ 0.090 _/Hz 2000 Hz (& 0. 13 g_/I-[z
1400 - 2000 Hz @ -9 dB/oct

2000 Hz ,_ 0. 031 o;/Hz

Composite = 12.8 grins Composite = 19. I '_'rrn.s

3. Boost Random Vibration Criteria (2 min/axi:;)

= Radial Axi_ Lon_. and Tang. Axes

20 Hz &'0.058 _l!-Iz 30 Hz ,_i, 0 04_ .,_
. _ tHz20 - 130 Hz c;r +,t dB/oc¢ g0 - 700 !-:z ',_ "3 dBloct

i) "'Hz Too - l_oo _._.-,,; I. ,,o ,_/I_z130 - 1500 flz r,7, 0. 70 =_',, .... "

'r_ 1500 - 2000 Iiz ni_-6 dD',,, ' 1_00 - 200') Hz :': -6 dD,',_<;

2000 }{Z _;i_O. 39 q_ !lIz 2f)')0 I-{z '_ 0 ,_'l ': #ifz

l:::m

._" {]O1+11/'9¢J_i l'i' : _. : _ f'O_:'pii":;_' ' : "!-- :'_ lJ

• l r ,'_.:-_ l'l_:

"'I )
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i 2-3-3-A (Cont.)

4. Vehicle Dynamics Criteria

_- Longitudinal Axis Lateral Axes
!:°

i': 2 - 5Hz@0.6G's peak* 2 - 5 Hz @0.8 G*s peak*
!:,, S - 40 HZ @ 0. 6 G's peak 5 - 40 Hz @ 0.8 G's peak

' 5. Shock Test Criteria (2 shocks/axis) '

See Table I

* Design Criteria Only

T2 i
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Subzone 2-3-3-B Input to Components Mounted on the Structural Ring
At Station X t 1130 in the ET LH, Cylinder, Inboard

Half (+Z Axis _+90°). Weight of Component _- 100 lb.!

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0072 gz/Hz 20 Hz @ 0.0060 gz/Hz
20 - 130 Hz @+4 dB/oct 20 - 700 Hz @ +3 dB/oct

130 - 1500 Hz @ 0.087 gZ/Hz 700 - 1500 Hz @ 0.20 _/Hz
1500 - Z000 Hz @ -6 dB/oct 1500 - 2000 Hz @ -6 dB/oct ' "

Z000 Hz @ 0.047 gz/Hz 2000 Hz @ 0. 12 gZ/Hz

Composite = I:'.5 grins Composite = 16.8 grins

2. Lift-offRandom Vibration Criteria (i rain/axis)

Radial Axis Long. and Tang. Axes

20Hz@0.11 g_/Hz 20 - 50 Hz (_ 0. 016 g'Z/Hz
20 - I00 Hz @+4 dB/oct 50 - I000 Hz 63 +2 dB/oct

I00 - 200 Hz @0.090 _IHz I000 - 1400 Hz _'0. 13 g_/Hz
Z00 - Z50 Hz @ -9 dB/oct 1400 - 2000 Hz (_t, -6 dB/o,:t

250 - 1400 Hz @0.045 gZlHz 2000 Hz _ 0.065 _/Hz
1400 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0. 015 gZ/Hz

Composite = 13. 5 g"m,_Composite = 9. I grins

3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Lorig. and Tang. Axes

20 Hz _ 0. 029 gZ/Hz 20 Hz _,_,0. 024 _/Iiz
20 - 130 Hz @ +4 dB/oct Z0 - 700 ![z rii,+3,JB/oct

130 - 1500 Hz @ 0. 35 gZ/Hz 700 - 1500 Hz :_i_0. 81) ._/H;-
1500 - Z000 Hz _ -6 dB/oct 1500 - Z000 tIz ';J_-6 dU,/o__t

2000 Hz _ 0. 19 g: /Hz 2000 IIz ,J' O. 50 ._,;/Hz

Composite = ZS. 1 g Conaposit,: = 35.6
• rm.q Y _% :_

_,......,....__,
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2-3-3-B (Cont.)

: 4. Vekicle Dynamics Criteria

Longitudinal Axis Lateral Axes

2 - 5 Hz @0.6G's peak* 2 - 5 Hz @0.8 G's peak*
5 - 40 Hz @0.6Gts peak 5 - 40 Hz @0.8 G's peak

5. Shock Test Criteria (2 shocks/axis)

J
Se • T able I ,

• Design Criteria Only

;7

_t

74 /
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i I Subzone 2-4 ET LH_. Cylinder, Forward Section (Stations X t 1624

toX t 1130), Outboard Half (-Z Axis!90°). (General
Specifications)

Same as Subzone 2-4-1-A below.

Subzone 2-4-1 Baffles and Stiffened Skin on the ET LH z Cylinder,

, Aft Section (Stations X t i624 to Xt 1130), Outboard

Half.. (--Z Axis +90 °). (Gene ral Spec ific ations)

Same as Subzone Z-4-L-A below, i

Subzone 2-4-I-A Input t o Components Mounted on Baffles and Stiffened

Skin on the ET LH z Cylinder, Aft Section (Stations

X t 1624 to X t I130), Outboard Half (-Z Axis ,90°).
Weight of Component < 15 lb.

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 013 gZ/Hz 20 Hz _ 0. 00012 ..,_2/Hz
20 - 75 Hz (_ +6 dB/oct 20 - 100 Hz @ +9 dB/oct

75 - 170 Hz @ 0. 18 g_/Hz I00 - 440 Hz @ 0.015 q"/Hz
170 - 240 Hz @ +6 dB/oct 440 - 700 Hz @ +6 dB/oct

240 - 900 Hz @ 0.35 g_'/Hz 700 - I000 Hz @ 0.038 g:/Hz
900 - 2000 Hz @ -3 dB/oct I000 - 2-000 Hz @ -3 dB/oct

2000 Hz @ 0. 16 gZ/Hz 2000 Hz @ 0. 019 g:/Hz

Composite -- 22. fl grins Composite -- 7.0 grins

2. Lift-off Random Vibration Criteria (I rnin/axis)

Radial Axis Lon_. and Tang. Axes

20 Hz @ 0. 052 gZ/Hz 20 Hz (d_0. 0004a galllz
20 - 75 Hz _ +6 dB/oct 20 - I00 Hz'_v +9 dB/oct

75 - 170 Hz _ 0.70 gZ/Hz I00 - 440 Hz,',_0.060 g"/Hz

170 - 240 Hz '}_ œ�dB/oct440 - 7,'30I{z '& +6 dB/o,:t

240 - 900 Hz (& 1.46 gZ/Hz 700 - I000 Hz ;_ 0. 15 ga/Hz
900 - 2000 Hz (_ -3 dBloct I000 - 2000 IIz _,-v -3 dB/oct

Z000 Hz (a_0.63 _'IHz 2000 IIz ,i-O. 075 gZ/Hz

Composite = .15.,' iZ Con:p,,sit,_ = 1.1. t_
- rm s rtl:

00000001-TSF11



2-4-1-A (Cont.)

3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 052 gZ/Hz 20 Hz @ 0. 0014 gZ/Hz
20 - 125 Hz@+6 dB/oct 20 - 100 Hz @+6dB/oct

125 - 200 Hz@2.00 gZ/Hz 100 - 1000 Hz@0.035 gZ/Hz

200 - 340 Hz @ -9 dB/oct 1000 - 2000 Hz @-3dB/oct /

• 340 - 1000 Hz @ 0.40 gZ/Hz 2000 Hz @ 0. 018 gZ/Hz
1000 - 2000 Hz @ -6 dB/oct

2000 Hz @ O. 10 gZ/Hz

Composite = 28.8 grins Composite = 7.5 grins

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

2 - 5 Hz @ 0.6 Gts peak_ 2 - 5 Hz @ 0.8 G_s peak*
5 - 40 Hz @ 0.6 Gts peak 5 - 40 Hz @ 0.8 G's peak

5. Shock Test Criteria (2 shocks/axis)

See Table I

Design Criteria Only

  R0UOIIILITY OFTim
' !_:_NAI, PA(IE IS POOR
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: o

Sub,one 2-4-I-B _ Components Mounted on Baffles and StiffQned
Skin on the ET LH 2 Cylinder, Aft Section (Stations

X t 1624 to X t 1130), Outboard Half (-,Z Axia _+90°).
Weight of Component _ 15 but < 45 lb.

|. Acceptance Test Criteria (l rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 015 gZ/Hz 20 Hz @ 0.0O01Z gZ/Hz ,
20 - 52 Hz @ +6 dB/oct 20 - 80 Hz @ +9 dB/oct

52 - 120 Hz @ 0.088 gZ/Hz 80 - 440 Hz @ 0.0075 g_'/Hz
IZ0 - 170 Hz @+6 dB/oct 440 - 700 Hz @+6 dB/oct

170 - 900 Hz @ 0. 18 gZ/Hz 700 - I000 Hz @ 0.019 gZ/Hz
900 - Z000 Hz @ -3 dB/oct IC00 - Z000 Hz @ -3 dB/oct

2000 Hz G0. 080 gZ/Hz 2000 Hz @ 0.0095 gZ/Hz

: Composite = 16.3 grms Composite = 4.9 _rms

: 2. Lift-off Random Vibration Criteria (I rain/axis)

li Radial Axis Long. and Tang. Axes
7:.

li Z0 Hz @ 0.052 g'/Hz Z0 Hz (_0. 00048 gZ/Hz

Z0 - 52 Hz @ +6 dB/oct Z0 - 80 Hz @ +9 d_5/oct

52 - 120 Hz @ 0.35 gZ/Hz 80 - 440 Hz @ 0.030 gZ/Hz

• IZ0 - 170 Hz @ +6 dB]oct 440 - 700 Hz @ _-6dB/oct

900 - Z000 Hz @ -3 dB/oct 1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.32 g2/Hz 2000 Hz _@ 0.038 g'/Hz

Composite = 9.9 •Composite = 32.7 grins grn_,s

3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Long. and Tang. Ax,_s

20 Hz @ 0. 052 g:/Hz 20 Hz ';_ 0. 0014 g:/l-L:
20 - 87 Hz ('_ +6 dB/oct 20 - 72 Hz 0_ +6 dB/oct

87 - Z00 Hz _ 1.00 _Z/Hz 72 - 1000 Hz 'fi' 0.01[_ g:/tl:
200 - 340 Hz (')_-9 dB/oct 1000 - fi000 H_" _;t,-3 di3/oct

340 - I000 Hz (d_0.Z0 _:/Hz 2000 Hz :,::0.00_t) G'IH;:
1000 2000 Hz 6_ -6 d.q '

. - I O_t

): 2000 Hz _,_ 0.05¢) _/Ir.zComposit. = 20. 9 _rms (;oml)o-_it," : 5.4 _/rr_r_

77
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• Z.4-1-.B (Cont.)

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

Z- 5Hz@0.6G's peak_ Z - 5 Hz@0.8 G's peak*
5 - 40 Hz @ 0. 6 G's peak S - 40 Hz @ 0.8 G's peak

S. Shock Test Criteria (2 shocks/axis) '

See Table I

* Design Criteria Only



I

Subzone 2-4-I-C Input to Components Mounted on Baffles and Stiffened
Skin on the ET LH z Cylinder, Aft Section (Stations

X t 1624 toX t 1130), OutboardHalf (-Z Axis+q0°).
Weight of Component _ 45 lb.

I. Acceptance Te_t Criteria (1 rain/axis)

: Radial Axis Long. and Tang. Axes

20 Hz @ 0. 013 gZ/Hz 20 Hz @ 0. 00012 gZ/Hz ,
20 - 37 Hz @ +6 dB/oct 20 - 63 Hz @ +9 dB/oct

37 - 85 Hz @ 0.045 gZ/Hz 63 - 440 Hz @ 0.0038 gZ/Hz i
85 - 120 Hz @ +6 dB/oct 440 - 700 Hz @ +6 dB/oct

: 120 - 900 Hz @ 0.088 gZ/Hz 700 - I000 Hz @ 0.0095 g'/Hz
900 - 2000 Hz @ -3 dB/oct 1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0. 040 gZ/Hz 2000 Hz @ 0.0048 gZ/Hz

• Composite = 3.5 grinsComposite = II 6 grins

2. Lift-off Random Vibration Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.052 gZ/HZ 20 Hz @ 0. 00048 gZ/Hz
Z0 - 37 Hz _ +6 dB/oct 20 - 63 Hz _0+9 dB/oct

37 - 85 Hz @ 0. 18 gZ/Hz 63 - 440 Hz _i0.015 gZ/Hz
85 - 120 Hz @ +6 dB/oct 440 - 700 Hz (_'+6 dB/oct

It0 - 900 Hz @ 0.35 gZ/Hz 700 - I000 Hz @ 0.038 g2/Hz
900 - 2000 Hz (_ -3 dB/oct I000 - 2000 l-{z_d:'-3 dB/oct

ZOO0 Hz @ 0. 16 gZ/Hz Z000 Ilz @ 0. 019 g:/Hz

Composite = 7. 1 g m,_Composite = 23. 3 grms

3. Boost Random Vibration Criteria (2 train/axis)

Radial Axis Long. and Tang. Ax, s

-' 20 Hz (_ 0.0SZ gZ/Hz 20 Hz ,iiJ0. 0014 ga/Hz

Z0 - 62 Hz @ +6 dB/oct 20 - 67 Hz ")+6 dB/oct62 - 200 Hz _"0.50 gZ/l-{z 67 - 1000 Hz a 0.015 g_'/Hz

I 200 - 340 Hz _i)-9 dB/oct I000 - 2000 Hz _':'-5 dB/oct

340 - 1000 Hz (,iJ0 10 g'/Hz 2000 !{z _,}9. 0076 g'"/Hz
1000 - 2000 I{z ¢/i_-6 dB/oct

2000 l{z _,_0. 025 ga/!IZ

l Con_po_it,.' = 16. l _rrns C,)rnposit, : c_.4 ,2rrn,:._

i t
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2-4- l*C (Cont.)

4. Vehicle Dynamics Criteria

Longitudinal Axi' LaterLl Axes

2 - §HI@0.6G's peak* 2 - 5 Hz @0.8 O's peake
§ -40Hz@0.60's peak § - 40 Hz @0.8 O's peak

5. Shock Test Criteria (2 shocks/axis)
I

See Table I

• Deslsn Criteria Only

i



Subzone 2-4-2 Structural Rings at Stations X t 1624 and X t 1377 in the
ET LH z Cylinder, Outboard Half (-Z Axis _.+90°).
(Gene r al Spe cific ations)

Same as Subzone 2-4-2-A below.

Subzone 2-4-2-A Input to Components Mounted on the Structur.al Rings
At Stations X t 1624 and Xt 1377 in the ET LH z Cylinder,
Outboard Half (-Z Axis +90°). Weight of Component
< 30 lb.

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Love. and Tang. Axes

Z0 Hz @ 0. 0021 gZ/Hz Z0 Hz @ 0.0024 gZ/Hz
20 - I00 HZ @ +6 dB/oct Z0 - 60 Hz @ +6 dB/oct

I00 - 280 Hz @ 0.052 g_IHz 60 - 190 Hz @ 0.022 gZlHz
280 - 490 Hz @+9 dB/oct 190 - 340 Hz @+9 dB/oct

490 - 800 Hz @ 0.28 gZ/Hz 340 - 2000 Hz @ 0. IZ gZ/Hz
800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0,045 gZ/Hz

Composite = 16. I grins Composite = 14.6 grins

2. Lift-offRandcm Vibration Critcria (I rain/axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0. 0085 gZ/Hz 20 Hz I@ 0. 0096 gZ/Hz
20 - 100 Hz @ +6 dB/oct 20 - 60 Hz f@+6 dB/oct

I00 - gS0 Hz @ 0.21 gZ/Hz 60 - 190 Hz'_ 0.088 g_'/[{z
280 - 490 Hz _ +9 dB/oct 190 - 340 Hz _v+9 dB/oct

490 - 800 Hz @ I.I0 g'/Hz 340 - 2000 Hz "_0.50 gZ/Hz
800 - 2000 Hz @ -6 dB/oct

2000 Hz f@ O. 18 gZ/Hz

Composite = 32.2 grins Comt)osit,., : 2¢*. 3 grins



Z-4-Z-A (Cont.)

t:i

!

3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0.034 g_/Hz 20 Hz @ 0.0067 gZ/Hz
20 - 60 Hz @ +6 dB/oct 20 - 60 Hz @ +6 dB/oct

60 = 280 Hz @0.30 gZ/Hz 60 - 270Hz@0.060 gZ/Hz '
Z80 - 500 Hz@+6 dB/oct 270 - 460Hz@+10 dB/oct

500 - 700 Hz@ 1.00 gZ/Hz 460 - 800 Hz@0.36 gZ/Hz i
700 - Z000 Hz @ -10 dB/oct 800 - 2000 Hz @ -10 dB]oct

2000 Hz @ 0.03i gZ/Hz Z000 Hz @ 0. 017 gZ/Hz

Composite ffi 26. 1 grins Composite = 16.7 grins

4. Vehicle Dynamics Criteria

Longitudinal Axis Late r al Axe s

2 - 5 Hz @ 0.6 G's peak* 2 - 5 Hz @0.8 G's peak*

5 - 40 Hz @ 0.6G's peak 5 - 40 Hz @0.8 G's peak

5. Shock Test Criteria (2 shocks/axis) I

See T_ble I

Design Criteria Only

i
t
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!_- Subzone 2-4-2-B Input to Components Mounted on the Structural Rings
!_ At Stations X t 1624 and X t 1377 in the ET LHz Cylinder,
i: Outboard Half (-Z Axis _+90°). Weight of Component
!_ -_30 but < 90 lb.

I. Acceptance Test Criteria (l rain/axis)

Radial Axis Long. ;tndTang. Axes

20 Hz @ 0. 0021 gZ/Hz 2q Hz @ 0.0024 gZ/Hz '
20 - 71 Hz @ +6 dB/oct 20 - 42 Hz @ +6 dB/oct

71 - 280 Hz @ 0.028 gZ/Hz 42 - 190 Hz @ 0.011 gZ/Hz I
280 - 490 Hz @+9 dB/oct 190 - 340 Hz @+9 dB/oct

490 - 800 HZ @ 0.14 gZ/Hz 340 - 2000 Hz @ 0.062 gZ/Hz
800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 022 gZ/Hz

Composite = I_.4 grrns Composite = I0.6 grins

2. Lift-off Random Vibration Criteria (l rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 0085 gZ/Hz 20 Hz fi_ 0. 0096 g2/I{z
20 - 71 Hz @+6 dB/oct 20 - 42 Hz @ +6 dB/oct

71 - 280 Hz @ 0. 11 gZ/Hz 42 - 190 Hz (_ 0.044 _Z/Hz
280 - 490 Hz @+9 dB/oct 190 - 340 Hz (@+9 dB/oct

490 - 800 Hz @ 0.55 gZ/Hz 340 - 2000 Hz (& 0.25 gZ/Hz
800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 089 g'/Hz

Composite = 22.9 grins Composite = 21.2 grins

3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Long. and Tav g. Axos

Z

20 Hz @ 0. 024 g_/Hz 20 Hz ,,l 0.00-t8 g /Hz
20 - 50 Hz E'v+6 dB/oct 20 - 50 Hz ,L'.6 dB/oct

50 - 280 Hz (fi'0. 15 _:/Hz 50 - 270 I-{z_v0.030 g'/Hz

280 - 500 Hz (.O+6 dB/oct 270 - 460 Hz _ +IO dB/oct

500 - 700 Hz (_0. 50 _'/Hz 460 - 800 Hz :¢t:0. IS C-lt.z
700 - 2000 i-Iz,fL,-10 dB/oct 800 - 2000 l-[z,,_-[0 dD/oct

2000 Hz ,',_0.015 ;Z-'IHz 2000 Hz r,:,0.00_,_ _',I-{z

Composite : I,_.q ,, Con_po:;i_,.: I l. _ c," rFl'l,'5 I"T'1[):';



2-4-2-B (Cont.)

4. Vehicie Dynamics Criteria I

Longitudinal Axis Later_ Axes

2 - 5 Hz _ 0.6 G_s peak_ Z - 5 Hz _ 0.8 G's peak_

5 - 40 Hz @ 0.6G's peak 5 - 40 Hz @0.8 G's peak

5. Shock Test Criteria (2 _hOcks/axis}

See Table I i

Design Criteria Only

T

84 '!

0000000-T$06



Subzone Z-4-Z-C Input to Components Mounted on the Structural Rings
At Stations X t 1624 and X t 1377 in the ET LH z Cylinder,

I Outboard Half (-Z Axis +90°). Weight of Component
_-90 lb.

I. Acceptance Test Criteria (I rain/axis}

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0021 gZ/Hz 20 Hz @ 0.0024 gZ/Hz
20 - 50 Hz @ +6 dB/oct 20 - 30 Hz @ +6 dB/oct !

50 - 280 Hz @ 0.014 gZ/Hz 30 - 190 Hz @ 0.0055 gZ/Hz i
280 - 490 Hz @+9 dB/oct 190 - 340 Hz @+9 dB/oct

490 - 800 Hz @ 0. 070 gZ/Hz 340 - 2000 Hz @ 0. 030 gZ/Hz
800 - 2000 Hz @ -6 dB/oct

Z000 Hz @ 0.011 ga/Hz

Composite = 8. I grins Composite = 7.3 grins

Z. Lift-offRandom Vibration Criteria (I rain/axis)

Radial Axis Long. and Tang. Ax,,'s

Z0 Hz @ 0. 0085 gZ/Hz 20 Hz (@ 0. 0096 gZ/Hz
] Z0 - 50 Hz @ +6 dB/oct Z0 - 30 Hz _7,+6 dB/oct

50 - 280 Hz @ 0.055 gZ/Hz 30 - 190 Hz _6)0.022 g:/Hz
Z80 - 490 Hz @ +9 dB/oct 190 - 340 Hz _v +9 dB/oct

490 - 800 Hz @ 0.28 gZ/Hz 340 - 2000 Hz @ 0. 12 g'/IIz
800 - 2000 Hz @ -6 dB/oct

Z000 Hz @ 0. 045 gZ/Hz

Composite = 16. 3 _ Composit,: = 14. 7 C
e'rrrl s rvD,5

3. Boost Random Vibration Criteria (2 min/axi_)

Radial Axis Long. and Tang..\:o.s

Z0 Hz @ 0. 15 ga/Hz 20 IL" ,';').0030:4"lllz
20 - 45 Hz @ +6 dB/oct 20 - 45 }{;: ,4:-6 dD/o,'t

45 - 2S0 Hz "/J0.075 gZ/Hz 45 - 270 :L:: 0.')I'_::z/}L",
280 - 500 Hz @. +6 dB/oct /70 - 46q _. ,6, _lq dP,/,_,!

500 - 700 Hz ';_0.25 _z/}Iz 460 - _O'):L:""0.')';')e_'}{z,
700 - 2000 Hz '_ -I0 dB/oct _00 - Jr),)0 I[z ":- -i') i};/,:, t

2000 Hz ,,i_0. I)07'):za/llz 10')'_[[z : 0.','_-!_ r::[!:

('2Ot:_L_,l ;l;'" "_-_-:..t t
Composite : 13. 1 _rm_ ' - 'r::: :

i 'a RF_,RODUCOHJ,ITYOF Hit: )

_l ORI(_NAL PAGE 18POOR ;

_;' o " _ o ,,_ _ o . * ° _"._°o_.: _ ...._L-_ ,._o':°::_%o'_';?/"< .... ,"o'.° :L,, ,-..i
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Z-4-2-C (Cont.)

4. Vehicle Dynamics Criteria

I, ongit_dinal Axis I, ateral Axes

Z - 5Hz @ 0.6 G's peak+ 2 - 5 Hz @ 0.8 G's peak+
5 - 40 Hz @ 0.0 G's peak 5 - 40 Hz @0.8 G's peak

|

5. Shock Test Criteria (2 shocks/axis)
t

See Table I

+ Design Criteria Oniy
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Subzone 2°4°3 Structural Ring at Station X t 1130 in the ET LH 2

Cylinder, Outboard Half (-Z Axis _.+90°). (General
Specifications)

Same as Subzone 2-4-3-A below.

Subzone 2-4-3-A Input to Components Mounted on the Structural Ring
At Station X t 1130 in the ET LHz Cylinder, Outboard
Half (-Z Axis 4-90°). Weight of Component < 45 lb.

!

I. Acceptance Test Criteria (I rain/axis)
/

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 0070 gZ/Hz 20 - 50 Hz @ 0. 014 gZ/Hz
20 - 120 Hz@+4 dB/oct 50 - I000 Hz @+2 dB/oct

120 - 200 Hz @0.075 gZ/Hz I000 - 1400 Hz @0. II g"/Hz
200 - 250 Hz @ °9 dB/oct 1400 - 2000 Hz @ -6 dB/oct

250 - 1400 Hz @ 0.038 gZ/Hz 2000 Hz ® 0.055 g"/Hz
1400 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.013 gZ/Hz

Composite = 8.3 grins Composite = 12.6 grins

2. Lift-offRandom Vibration Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 028 gZ/Hz 20 - 50 Hz @ 0. 056 g:/Hz
20 - 120 Hz @ +4 dB/oct 50 - 1000 Hz @+2 dB/oct

120 - 200 Hz @ 0.30 gZ/Hz 1000 - 1400 Hz @ 0.45 gZ/Hz
200 - 250 Hz @ -9 dB/oct 1400 - 2000 Hz _ -6 dI3/oct

250 - 1400 Hz @ 0. 15 gZ/Hz 2000 Hz @ 0.22 gZ/Hz
1400 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.052 gZ/Hz

Composite = 16.6 grins Composite = 25.2 grins

s

I
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1

-", Z-d°3-A {Cont.) I

3. Boost Random Vibration Criteria (2 m in/axis) [

Radial Axis Long. and Tang. Axes

g0 Hz (_ 0. 024 g'/Hz 20 Hz _ 0. 030 g2/Hz

20 - 80 Hz (6) +4 dB/oct 20 - 40 l-Iz _) +3 dB/oct

---- m ?/ _ #80 200 Hz (_ 0. 15 g" I{z I0 - 600 I{z ¢fil 0.060 gZ/Hz
200 - 300 Hz @ -I0 ,:[B/oct 600 - I000 IIz _ +3 dB/oct

300 - 1500 Hz @ 0.040 g2/Hz I()00 - 1500 IIz '_ 0. I0 gZ/Hz l

1500 - Z000 Hz (@ -6 dB/oct 1-00 - Z000 l-Iz_-',-6 dB/oct

g000 Hz ,fz)0.0Z3 galllz 2000 l{z _ 0. ')56 gZlHz

Composite = I0.0 grins ComposiTe = I2. q grins

4. Vehicle Dynamics Criteria

Longitudinal .Axis T.ateral Axe_

2 - 5 Hz "-_ 0.6 G's peak::'. 2 - 5 .U.z :" ').£ G':_ peak:::

5 - 40 Hz (fi' 0.6 G's peak 5 -. ,t0 !r.z ":' O. 8 G's p,,:_k

5. Shock rest Criteria (2 shock:_/axis) [

S_e Table I

* Design Criteria Only



Subzone Z-4-3-B _Components Mounted on the Structural Ring
At Station X t 1130 in the ET LH z Cylinder, Outboard

Half (-Z Axis +90°). Weight of Component -_45 but
< 135 lb.

1. Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0. 0045 gZ/Hz Z0 - 50 Hz @ 0.0070 gZ/Hz ,
Z0 - 100 Hz @+4 dB/oct 50 - 1000 Hz @ +2 dB/oct

I00 - 200 Hz@0.038 gZ/Hz I000 - 1400 Hz @0.058 gZ/Hz
ZOO - 250 Hz @ -9 dB/oct 1400 - _000 Hz @ -6 dB/oct

250 - 1400 Hz @ 0.019 gZ/Hz 2000 Hz @ 0.028 gZ/Hz
1400 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.0062 gZ/Hz

Composite = 5.9 grins Composite = 9.0 grrns

2. Lift-offRandom Vibration Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0,018 gZ/Hz 20 - 50 Hz @ 0. 028 gZ/Hz
20 - I00 Ha @ +4 dB/oct 50 - 1000 Hz @+2 dB/oct

100 - 200 Hz @ 0. 15 gZ/Hz 1000 - 1400 Hz @ 0.23 gZ/Hz
200 - 250 Hz @ -9 dB/oct 1400 - Z000 Hz @ -6 dB/oct

250 - 1400 Hz @ 0,075 gZ/Hz 2000 Hz @ 0. II gZ/Hz
1400 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0. 025 gZ/Hz

Composite = 11.8 grins Composite = 18.0 grins

3. Boost Random Vibration Criteria (2 rain'/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 014 gZ/Hz Z0 Hz @ 0.015 g'/Hz
20 - 80 Hz _ +4 dB/oct 20 - 40 Hz ¢_r+3 dB/oct

80 - 190 Hz r_ 0.090 gZ/Hz 40 - 600 Hz (& 0.030 gZ/H;:
190 - 300 Hz 0_ -I0 dB/oct 600 - I000 Hz r& +3 dB/oct

300 - 1500 Hz (@ 0.0Z0 gZ/Hz 1000 - 1500 Hz _(_0.0_ L',:/Hz
1500 - 2000 Hz 0_' -6 dB/oct 1500 - 2000 Hz ;i_ -6 dB/oct

2000 Hz,,=t_ 0.011 g_'/Hz 2000 Hz ,_ 0.0_'_ _:/Hz

Composite = 7.0 grn, s Composit- "-' 8.x :_r:_._



: 2-4-3_.B (Cont.)

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

Z - 5 Hz @ 0.6 G's peak_ 2 - 5 Hz @0.8 G's peak*

5 - 40 Hz @ 0.6 G's peak 5 - _0 Hz @0.8 G's peak

5. Shock Test Criteria (2 shocks/axis)

See Table I

:_ Design Criteria Only



i;

[, Sub,one 2-4-3-C Into Components Mounted on the Structural Ring
L At Station X t 1130 in the ET LH_ Cylinder, Outboard

t! Half (--Z Axis +900). Weight of Component __ 135 lb.

i;
_" 1. Accept_mce Test Criteria (! rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0030 gZ/Hz 20 - 50 Hz @ 0. 035 g_/Hz
20 - 80 Hz @ +4 dB/oct 50 - 1000 Hz _ +2 dB/oct

80 - 200 Hz @ 0.019 gZ/Hz 1000 - 1400 Hz @ 0,030 gZ/Hz
, 200 - 250 Hz @ -9 dBloct 1400 - 2000 Hz @ -6 dB/oct

250 - 1400 Hz @ 0.095 gZ/Hz 2000 Hz @ 0.017 gZ/Hz
1400 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0. 0032 gZ/Hz

Composite = 4.2 grins Composite = 6.5 grins

2. Lift-off Random Vibration Criteria (1 rain/axis}

Radial Axis Long. and Tang. Axes

20 Hz @ 0.012 gZ/Hz 20 - 50 Hz @ 0.01 ! g_/Hz

[ 20 - 80 Hz @+4 dB/oct 50 - I000 Hz _+2 dB/oct80 - 200 Hz @ 0.075 g_/Hz I000 - 1400 Hz @ 0. 12 gt/Hz
200 - 250 Hz @ -9 dB/oct 1400 - Z000 Hz @ -6 dB/oct

250 - 1400 Hz @ 0.038 gZ/Hz Z000 Hz @ 0. 059 g_/Hz
1400 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0. 013 g_/Hz

Composite = 8.5 grins Composite = 13.0 grins

3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.011 gZ/Hz 20 Hz @ 0.0075 g'/Hz
20 - 70 Hz @ +4 dB/oct Z0 - 40 Hz '_ 4 3 dB/oct

70 - 175 Hz t_ 0.060 gZ/Hz 40 - 600 Hz "_ 0.015 _'/Hz
175 - 300 Hz _,_ -10 dB/oct 600 - 1000 Hz ,,J' ”�dB/oct

300 - 1500 Hz _ 0.010 gZ/Hz 1000 - 1590 Hz oh)0.025 ;_'!llz
1500 - Z000 Hz _ -6 dB/oct 1500 - 1000 Hz .i, -6 dB,'oct

Z000 Hz _r 0.0056 gz/FIz Z0O0 Hz .i0.014 _:/H_:

i Composite = 5.1 grins Composite = O.g _rnas



i 2°4-3-C (Cont.)

ii 4. Vehicle Dynamics Criteria I
i._

Longitudinal Axis Lateral Axe_

2 - 5Hz@ 0.6G's peak_ _ - 5 Hz @0.8 G's peak_

5 - 40 Hz @ 0.6 G'8 peak 5 - 40 HZ @ 0.8 G'S peak

5, Shock Test Criteria (2 shocks/axis)

See Table I I

* Design Criteria Only

-.r " " • : ..... .... _'" "_ k J
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1

Zone 3 ET Intertank • i

Subzone 3-I ET Intertank (Stations X t I130 to Xt 852), Panels I, 2,
and 3 (General Specifications)

Same as Subzone 3-1 - i-A beJow.

_= Subzone 3-1-1 Structural Rings at Stations Xt 1082, X t 1034, X t 941,
and Xt897 in Panels 1. 2. and 3 of the ET Intertank

.- (Gene ral Specifications)
I

Same as Subzone 3-1-I-A below.

Subzone 3-i-i-A Input to Components Mounted on Structural Rings at !
Stations X t 1082, Xt 1034, X t 941, and Xt 807 in Panels
I, 2, and 3 of the ET Intertank. Weight of Component _!

< 25 lb. i
I

I. Acceptance Test Criteria (1 rain/axis) 1
:I

Radial Axis Long. and Tang. Axes j

20 Hz @ 0. 16 gZ/Hz 20 Hz @ 0. 045 gZ/Hz :I

_; 2C - 50 Hz @ +6 dB/oct 20 - 40 Hz @ +6 dB/oct •

i sO - I00 Hz @ I.00 gZ/I-Iz 40 - 320 Hz @ 0. 17 g_/Hz

100 - 160 Hz @ -9 dB/oct 320 - iS0 Hz @ +9 dB/oct

160 - 320 Hz @ 0.25 gZ/Hz 450 - 800 Hz @ 0.50 gZ/Hz
320 - 500 Hz @ +9 dB/oct 800 - 2000 Hz @ =9 dB/oct

5oo- 800Hz@ 1.00g_IHz 2000Hz@0.03Zg_/Hz
800 - 2000 Hz @ -I0 dB/oct

2000 Hz @0. 047 _/Hz
k

Composite = 29.0 grrns Composite = 20.8 grins

2. Lift-off Random Vibration, Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

2o Hz @ o.OlO g_IHz 2o Hz _ o.oo26 _ IHz
20 - II0 H_ @+6 dB/oct 20 - 60 Hz (&+I0 dB/oct

:!0- 350 Hz@0.30 R:/Hz 60- ZOO Hz _0. I0 _/Hz
3_0 - 500 Hz ,_+I0 dB/oct 200 - 350 Hz (_+9 dB/oct

5o0- 800 Hz @ l.C0 g_/r-{z 350- 800 Hz 6i:0.50_/Hz
800 - 2000 Hz _ -6 dB/oct 800 - 2000 Hz ,i_-6 dB/cct

2000 Hz _'0. 16 g" /Hz Z000 Hz _ 0.0_0 _/Hz

Composite = 22. _ ,,Composite = 30.0 grubs " "r_s
i

, Q2 2
/



•
q

3-1..I-A (Cont.)

3. Boost Random Vibration Criteria (2 rain/axis)
'L,

Radial Axis Long. and Tang. Axes

20 i-Iz @ 0. 64 _/Hz 20 Hz @ 0. 18 _/Hz
20 - 50 Hz @ +6 dB/oct 20 - 40 Hz @ +6 dB/oct

50 - 100 Sz @4.00 g_/Hz 40 - 320 HZ @0.70 g_/Hz
I00 - 160 _ @-9 dB/oct 320 - 450 Hz @+9 dB/oct

160 - 320 Hz @ 1.00 _/Hz 450 - 800 Hz @ 2.00 _/Hz J
320 - 500 Hz @+9 dB/oct 800 - 2000 Hz @-9 dB/oct

S00 - 800 Hz @4.00 8z/Hz 2000Hz @0.13 g_/Hz
800 - 2000 Hz @-10 dB/oct

2000 Hz @ 0.19 gZ/Hz

Composite = 58.1 grrrts Composite = 41o 7 grins

4. Vehicle Dynamics Criteria

Longitudinal Axis Late r al Axe s

2 - 5 Hz @ 0.6 Gts peak_ 2 - 5 Hz @ 0.8 G's peak_

5 - 40 Hz @ 0. 6 G's peak 5 - 40 Hz @ 0.8 G's peak

5. Shock Test Criteria (2 shocks/axis)

See Table I

_, Design Criteria Only
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Subzone 3-1-I-B Input to Components Mounted on Structural Rings at

Stations X t I082, X t I034t X t 941, and X t 897 in
Panels I0 2o and 3 of the ET Intertank. Weight of

Component __ 25 but < 75 lb.

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0, 16 gz/Hz 20 Hz @ 0. 045 _/Hz ,
20 - 35 HZ @ +6 dB/oct 20 - 28 Hz _ +6 dB/oct

35 - I00 Hz @0.50 g2/Hz 28 - 320 Hz @ 0.097 g2/Hz i
I00 - 160 Hz @ -9 dB/oct 320 - 450 Hz @ +9 dB/oct
160 - 320 Hz @ 0.12 g_/Hz 450 - 800 Hz @ 0,25 gZ/Hz :1
320 - 500 Hz @+9 dB/oct 800 - 2000 Hz @ -9 dB/oct J500 - 800 Hz @ 0.50 _IHz 2000 Hz @ 0.016 gZ/Hz
800 - 2000 Hz @ -10 dB/oct

2000 Hz @ 0.023 _/Hz

Composite =20.7 grins Composite = 14.7 grins

2. Lift=offRandom Vibration Criteria (I rain/axis)

Radial Axis Long. and Tang, Axes

2o Hz @ o.01o gz/Hz 20 Hz @ 0.0026 gZ/Hz
20 - 78 Hz _ +6 dB/oct 20 = 48 Hz @ +10 dB/oct

78- 350Hz@0.15 gZlHz 48- Z00 Hz@0.050 gZ/Hz
350 - 500 Hz @ +I0 dB/oct 200 - 350 Hz @ +9 dB/oct

500 - 800 Hz @ 0.50 {/Hz 350 - 800 Hz @ 0.25 _/Hz
800 - 2000 Hz @ -6 dB/oct 800 - 2000 Hz @ -6 dB/oct

zooo Hz @ 0.081 _ IHz Z000 Hz @ 0.040 g_IHz

Composite = 21.9 grins Composite = 16.2 grins

::m

i
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3-1 - 1 -B (Cont.)

3, Boost Random Vibration Criteria (2 ruin/axis)

Radial Axi, Long. and Tang. Axes

ZOHz _ o. 64 _/Hz Z0 Hz @ 0. IB _/Hz
20 - 35 Hz @ +6 dB/oct 20 - 28 Hz @ +6 dB/oct

35 - 100 Hz @ 2.00 gZ/Hz 28 - 320 Hz @0.35 _/Hz '
I00 ® 160 Hz @ -9 dB/oct 320 - 450 Hz @+9 dB/oct

160- 320 Hz @0.50 g_/Hz 450- 800 Hz @ 1.00 g_/Hz

; 320 - 500 Hz @+9 dB/oct 800 - 2000 Hz @ -9 dB/oct
500- 800Hz@Z. 00_IHz Z000Hz@0.065 gZ/Hz
800 - Z000 Hz @-I0 dB/oct

2000Hz @o.095gzIHz

Composite --41.3 grins Composite - 29.5 grrns
a

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

2 - 5 Hz @ 0.6 G's peak:_ 2 - 5 Hz @ 0.8 G's peak_:

5 - 40 l-lz@ 0.6 G's peak 5 - 40 Hz _'0.8 O's peak

5. Shock Test Criteria (2 shocks/axis)

See Table I

* Design Criteria Only"



Subzone 3-1-l-C Input to Components Mounted on Structural Rings at
Stations X t 1082, Xt 1034o X t 941, and X t 897 in

I Panels I, 2e and 3 of the ET Intertank. Weight of
Component > 75 lb.

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0,16 _/Hz 20 - 320 Hz @ 0.042 g_/Hz
20 - 25 Hz @+6 dB/oct 320 - 450 Hz @+9 dB/oct il
25- 100Hz@0. ZSg_/Hz 450- 800Hz@O. lZC_/Hz

• I00 - 160 Hz @ -9 dB/oct 800 - 2000 Hz @ -9 dB/oct

16o- 320Hz@0.062_/Hz 2000Hz@0.0080_/Hz
320 - 500 Hz @+9 dB/oct

5o0- 800Hz@0.25 g_IHz
800 - 2000 Hz @ -I0 dB/oct

2oooHz @ o.0t2_/Hz

Composite = 14.6 grins Composite = 10.4 grins

2. Lift-off Random Vibration Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

2o Hz @ 0.010gZ/Hz Z0 Hz @ 0.0026gz/Hz
20 - 55 Hz @ +6 dB/oct 20 - 40 Hz @ +I0 dB/oct

55- 350Hz @0.075 gZ/Hz 40- 200Hz @0.025 g:/Hz
350 - 500 Hz @+I0 dB/oct 200 - 350 Hz @ +9 dB/oct

500- 800Hz@0.25 g_/Hz 350- 800Hz @0.12 g_/Hz
800 - 2000 Hz @ -6 dB/oct 800 - Z000 Hz @ -6 dB/oct

2000 Hz @ 0.040 gZ/Hz 2000 Hz @ 0. 320 g_/Hz i
I

Composite = 15.5 grins Composite = I I. 5 grins

o7

s.
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I

3-1-1 -C (Cont.)

, i 3. Boost Random Vibration Criteria (2 rain/axis)

• Radial Axis Long. and Tang. Axes

' 20Hz@0.64gZ/Hz 20- 3Z0Hz@O. lT/Hz
20 - 25 Hz @+6 dB/oct 320 - 450 HZ @+9 dB/oct

.... 25 - I00 Hz @I,00 gZ/Hz 450 - 800 Hz @ 0.50 g_/Hz
I00 - 160 Hz @*9 dB/oct 800 - 2000 Hz @ -9 dB/oct ' "

: 160 - 320 Hz @ 0.25 gZ/Hz 2000 Hz @ 0,032 gZ/Hz

• 320 - 500 Hz @+9 dB/oct
soo- 800Hz@l.00gZ/Hz

_ 800 - 2000 Hz @-I0 dB/oct

; 2000 Hz @0.047g z IHz

: Composite = 29.3 grins Composite = 20.8 grins

]
t

-!
4. Vehicle Dynamics Criteria j

Longitudinal Axis Lateral Axes

2 - 5 Hz @ 0.6 G's peak* 2 - 5 Hz @ 0.8 G's peak* [

5 - 40 Hz @ 0.6 G's peak 5 - 40 Hz @ 0.8 G's peak

_" 5. Shock Test Criteria (2 shocks/axis)

_: See Table I

7_ .'..Design Criteria Only



1
1

Subzone 3-1-Z Structural Ring at Station X t 985 in Panels 1, 2, and t

3 o_ the ET Intertank (General Specifications)

Same as Subzone 3-l..2-A below.

Subzone 3-I-2-A Input to Components Mounted on Structural Ring at
Station X t 985 in P:nels I, 2, and 3 of the ET Intertank.
Weight of Component < 30 lb.

I. Acceptance Test Criteria (I rain/axis) _

Radial Axis Long. and Tang. Axes j

zoHz @ o.o8ogZIHz Z0 H- @ 0.0ZZg_/Hz
20 - 50 Hz @ +6 dB/oct Z0 - 40 Hz @ +6 dB/oct

50- 100Hz@0.50gZ/Hz 40- 3Z0Hz @0.087gZ/Hz
I00 - 160 Hz @ -9 dB/oct 320 - 450 Hz @ +9 dB/oct

160 - 320 Hz @0.1Z gZ/Hz 450 - 800 Hz @0.25 gZ/Hz -,
320 - 500 Hz @+9 dB/oct 800 - 2000 Hz @ -9 dB/oct

500 - 800 Hz @ 0.50 gZ/Hz 2000 Hz @ 0.016 gZ/Hz
800 - 2000 Hz @ -10 dB/oct

Z000Hz @ o. oz3gz/Hz

Composite = 20.5 grins Composite = 14.7 grins

2. Lift-offRandom Vibra'ion Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0. 0050 gz/Hz Z0 Hz (,_0.0013 gZ/Hz
20 - If0 Hz @ +6 dB/oct 20 - 60 Hz @ +I0 dB/oct

II0- 350Hz@0.15 g_/Hz 60- ZOOHz@0.050 g_/Hz
350 - 500 Hz @+I0 dB/oct ZOO - 350 Hz O_ +9 dB/oct

500- 800Hz @0.50 g_/Hz 350- 800Hz @0. Z5g_/Hz
800 - Z000 Hz @ -6 dB/oct 800 - Z000 Hz @ -6 dB/oct

zoooHz @ o.o81gZ/Hz 2000Hz @ O.040_"/Hz

Composite = 21.8 grins Composite = !6.Z grins



D

3°I-Z-A (Cont.)

: I
3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Long, and Tang. Axes

zo Hz @ 0.32gz/Hz ZOHz @ O.090gz/Hz
_0 - 50 Hz @ +6 dB/oct Z0 ° 40 Hz @ +6 dB/oct

5o- 100Hz@Z. 00gZ/Hz 40- 320Hz@0.35 g_/Hz
I00 - 160 Hz @ -9 dB/oct 320 - 450 Hz @+9 dB/oct

16o- 320Hz@0.50g_/Hz 450- 800Hz@ 1.00g_/Hz I
320 - 500 Hz @+9 dB/oct 800 ° 2000 Hz @ -9 dB/oct

500 - 800 Hz @ 2.00 gZ/Hz Z000 Hz @ 0.065 gZ/Hz
800 - Z000 Hz @-I0 dB/oct

2000Hz @o.095g_/Hz

Composite = 41.1 grins CompOsite = 29.4 grrns

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

Z - 5 Hz @ 0.6 G's peak_ 2 - 5 Hz _ 0.8 G's peak_ I

5 - 40 Hz _ 0.6 G's peak 5 - 40 Hz _ 0.8 G's peak

5. Shock Test Criteria (Z shocks/axis)

See Table I

* Design Criteria Only



_ il Subzone 3-|-2-B Input to Components Mounted on Structural Ring at
• _' Station X t 985 in Panels I, 2, and 3 of the ET

._ Intertank. Weigh_ of Component -_ 30 but < 90 lb.

,I!
. i 1. Acceptance Test Criteria (1 rain/axis)

_t

i':' Radial Axis Long. and Tang. Axes

t!_ zo @o.080/Hz 2oH-@0.oaz
_ 20 - 35 Hz @ +6 dB/oct 20 - 28 Hz @ +6 dB/oct ,

35 - 100 Hz @0.25 _/Hz 28 - 320 Hz @0.042 _/Hz
I00 - 160 Hz @-9 dB/oct 320 - 450 Hz @+9 dB/oCt j

: 160 - 320 Hz @0.062 _/Hz 450 - 800 i-lz@0. 12 _/H_
320 - 500 Hz @+9 dB/oct 800 - 2000 Hz @ -9 dB/oct

500 - 800 Hz @0,25 gZ/Hz Z000 Hz @ 0,0080 gZ/Hz
800 - 2000 Hz @ -I0 dB/oct

Z000 Hz @ 0.0tZ gzIHz

Composite =14.6 grins Composite = I0.4 grins

2. Lift-off Random Vibration Criteria (1 ruin/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 0050 g_/Hz 20 Hz @ 0. 0013 _/Hz
20 ° 78 Hz @ +6 dB/oct 20 - 42 Hz @ +10 dB/oct

78- 350Hz @0.075 _/Hz 42- 200 Hz@0.025 _/Hz
350 - 500 Hz @ +10 dB/oct 200 - 350 Hz @+9 dB/oct

500 - 800 Hz @ 0.25 gZ/Hz 350 ° 800 Hz @ 0. 12 gZ/Hz
800 - 2000 Hz @ -6 dB/oct 800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 040 gz/Hz 2000 Hz @ C_0Z0 g_/Hz

Composite = 11.4Composite = 14. 8 grins grins

/
.J

J
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3- 1-2-B (Cont.)

3. Boost Random Vibration Criteria (2 rain/axis) [

Radial Axis Long. and Tang. Axes

20 Hz @ 0, 32 gz/Hz 20 Hz @ 0. 090 gz/Hz
20 - 35 Hz @ +6 dBloct 20 - 28 Hz @ +6 dBloct

35 - 100 Hz @ L. 00 gZ/Hz 28 - 320 Hz @ 0.017 gZ/Hz ' i
I00 - 160 Hz @-9 dB/oct 320 - 450 Hz @+9 dB/oct

160 - 320 Sz @ 0.25 _/Hz 450 - 800 I-Iz@ 0.50 _/HZ L
i 320 - 500 Hz @+9 dB/oct 800 - 2000 Hz @ -9 dB/oct

500- 800Hz@ 1.0O_/Hz 200eHz@0.032 g_/Hz
_ 800 - 2000 Hz @-IO dB/oct

2000 Hz @0. 047 _/Hz

Composite = 29.2 grins Composite = 20.8 grins

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes , ]

2 - 5 Hz @ 0.6 G's peak* 2 - 5 Hz @ 0.8 G's peak* ii

5 - 40 Hz @ 0.6 G's peak 5 - 40 Hz @ 0,8 G's peak !

5. Shock Test Criteria (2 shocks/axis)
,J

See Table I

Design Criteria Only :'



• I

Subzone 3-1..Z-C Input to Components Mounted on Structural Ring at
" Station X t 985 in. Panels lw 2j and 3 of the ET

Intertank. Weight of Component _ 90 lb.

I. Acceptance Test Criteria (l rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.080 _/Hz 20 .. 320 Hz @ 0.021 g_/Hz
20 ° 25 HZ _+6 dB/oct 320 - 450 Hz @ +9 dB/oct

25 - 100 Hz @ 0.12 _/Hz 450 - 800 Hz @ 0.062 _ /Hz
I00 - 160 HZ @ °c) dB/oct 800 - 2000 Hz @ -9 dB/oct l

160 - 320 Hz @0.030 gZ/Hz 2000 Hz @ 0.0040 gZ/Hz
320 - 500 Hz @+9 dB/oct
Soo- 800Hz@0.12g_/Hz
800 - 2000 Hz @ -10 dB/oct

2oo0 @ 0.006

Composite = 10.1 grins Composite = 7. 3 grins

2. Lift-off Random Vibration Criteria (I rain/axis)

: Radial Ax_s Long. and Tang. Axes

20 Hz @ 0.0050 g_/Hz 20 I_z_ 0.0013 g_/Hz
20 - 55 Hz @ +6 dB/oct 20 - 30 Hz _L_+I0 dl3/oct

55 - 350 Hz @ 0.037 g_/Hz 30 - 200 Hz ¢_ 0.012 g_/Hz
350 o Set) Hz @ +10 dB/oct 200 o 350 Hz _ +9 dB/oct

S00 - 800 Hz @0.12 g_IHz 350 - 800 Hz,_ 0.060 _/Hz
:,, 800 - 2000 Hz @ -6 dB/oct 800 - 2000 Hz (&'-6 dB/oct

2000 Hz @ 0. 020 _/Hz • 2000 Hz ::_O. 010 g_/Hz

" Composite = I0.9 grins Composit_ = 8. l grins

i_-.j.

j:
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i ,

3-1-2-C (Cont.)

3. Boost R_ndom Vibration Criteria (2 rnin/axis)

Radial Axis Long. and Tang, Axes

2oHz@o. 328 z/Hz 2o- 320Hz@0.085_/Hz
20 - 25 Hz @+6 dB/oct 320 - 450 Hz @+9 dB/oct
25 - 100 Hz @ 0.50 _/Hz 450 - 800 Hz @0.25 _/Hz
I00 - 160 Hz @ -9 dB/oct 800 - 2000 Hz @ -9 dB/oct

160 - 320 Hz @ 0.1Z gZ/Hz 2000 Hz @ 0.016 gZ/Hz /
' 320 - 500 Hz @ +9 dB/oct

500 - 800 Hz @ 0.50 gZ/Hz
800 - 2000 HZ @-I0 dB/oct

2000Hz @0.0Z3 g_/Hz

• Composite " 14.7 grinsComposite =20 7 grrns

4. Vehicle DTnamics Criteria

LongitudinalAxis Lateral Axes

Z - 5 Hz @ 0.6 G's peak_ Z - 5 Hz @ 0.8 C's peakS,
5 - 40 Hz @ 0.6 G's peak 5 - 40 Hz @ 0.8 G's peak

5. Shock Test Criteria (2 shocks/axis)

See Tab)e I

* Design Crite:'iaOnl7 1

" !
I
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i Subzone 3-Z ET Intertank (Stations X t 1130 ,!o X t 852) Panels 4 and 5.

(Gene r al Spe c ifi _ atio ns)

Same as Subzone 3-2-1-A below.i Subzone 3o2ol Structural Rings at Stations Xt 1082, X t 1034, X t 941,
And X t 897 in Panels 4 and 5 of the ET Intertank.
(Gene r al Spec :.tic ations)

Same as Subzone 3-2-I-A below.

Subzone 3-Z-I-A Input to Components Mounted on Structural Rings at
Stations X t 1082, X t I034, X t 941 abd X t 897, in
panels 4 and 5 of the ET Intertank. Weight of
Components < 50 lb.

1. Acceptance Test Criteria (1 m in/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.018 g2/Hz 20 Hz @ 0.01_ g_'I_z
Z0 - 60 Hz @ +6 dB/oct Z0 - 30 Hz @ +6 dB/._ct

60 - 340 Hz @ 0.16 gZ/Hz 30 - Z00 Hz@0.038 gZ/Hz
340 - 515 Hz @ +I0 dB/oct Z00 - 415 Hz @+I0 dB/oct

515 - 800 Hz @ 0.62 gZ/Hz 415 - 800 Hz @ 0.42 gZ/Itz
800 - 2000 Hz @ -9 dB/oct 800 - 2000 Hz _ -9 dB/oct

2000 Hz @ 0.040 gZ/Hz Z000 H4 @ 0. 028 gZ/Hz

Composite ffi22.3 grins Composite = 18.6 grins

Z. Lift-off Random Vibration Criteria (I minlaxis)

Radial Axis Long. and Tang. A_:es

20 Hz @ 0.0058 gZ/Hz 20 Hz (_ 0. 0011 g"/Hz
20 - 120 Hz @ +4 dBloct Z0 - 60 Hz _£'+9 dB/oct

120 - 330 Hz @ 0.062 g:/Hz 60 - 230 Hz r,_)0.029 g:/Hz
330 - 500 Hz @ +t0 dB/oct 230 - 360 Hz_ +t0 dB/oct

500 - 800 Hz @ 0.25 gZ/Hz 360 - 2000 Hz'_ 0. 12 g_/Hz
800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 040 gZ/Hz

Composite = 15.4 grins Composite = 14.8 grrns

1 ') q

.... _ " °" .... " / ° ¢_'"' ' °':_ ° ' °',, _"_'_'° _ '"°' "; ,..... _, . c "";?,: u "_ _ ° " _" _'° .° 'o. ° " :;,_...... Oo"O "



3-Z-I-A (Cont.)

3. Boost Random Vibration Criteria (Z rain/axis) _

Radial Axis Long. and Tang. Axes
I

20 Hz @ 0. 071 gZ/Hz 20 Hz @ 0. 067 gZ/Hz ,i
_0 - 60 Hz @ +6 dBloct 20 - 30 Hz @ +6 dBloct

60 - 340 Hz@0.62 gZlHz 30 - 200Hz@0.15 gZlHz ' _
340 - 515 Hz_+10 dBloct 200 - 415 Hz @+I0 dBloct "

: 515 - 800 Hz @ 2.50 gZ/Hz 415 - 800 Hz _ 1.67 gZ/Hz F
800 - 2000 Hz @ -9 dB/oct 800 - 2000 Hz @ -9 dB/oct

i 2000 Hz @ 0.16 gZ/Hz 2000 Hz-_ 0.11 gZ/Hz

Composite = 44. 6 grins Composite = 37.2 grins

4. Vehicle Dynamics Criteria

Longitudinal Axis Late r al Axe s

-=" 2 - 5 Hz @ 0.6 G's peak_ 2 - 5 Hz @ 0.8 G's peak* I
I

_' 5 - 40 Hz @ 0.6 G's peak 5 - 40 Hz @ 0.8 G's peak ,,i

_ 5. Shock Test Criteria (2 shocks/axis)
l

I_' See Table I

Design Criteria Only i

'!
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Subzone $-2-1-B Input t o Components Mounted on Structural Rings At
Stations X t 1082, X t 1034, X t 941 and X t 897, in
Panels 4 and 5 of the ET Intertank. Weight of

Component - 50 but < 150 lb.

1. Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes
L

20 Hz@0.018 gZ/Hz Z0 - 200 Hz@0.019 gZ/Hz

20- 42 Hz @+6 dB/oct 200- 415 Hz @ +I0 dB/oct

• 42 - 340 Hz@ 0.078 gZ/Hz 415 - 800 Hz @ 0.21 gZ/Hz j
340 - 515 Hz @+10 dB/oct 800 - 2000 Hz @ -9 dB/oct i

i 515 - 800 Hz @ 0.30 gZ/Hz 2000 Hz @0.014 gZ/Hz _t

]
g00 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0. 020 gZ/Hz

t

• . Composite = 15.8 grins Composite 13.1 grins

2. Lift-off Random Vibration Criteria (I rain/axis)

:-_ Radial Axis Long. and Tang. Axes

_" 20 Hz @ 0. 0037 gZ/Hz 20 Hz @ 0.0010 gZ/Hz
20 - I00 Hz @ +4 dB/oct 20 - 48 Hz @ +9 dB/oct

100 - 330 Hz @ 0.031 gZ/Hz 48 - Z30 Hz @ 0.015 gZ/Hz
330 - 500 Hz @+10 dB/oct Z30 - 360 Hz @+10 dB/oct

500 - 800 Hz@ 0.12 gZ/Hz 360 - Z000 Hz@0.062 gZ/Hz

800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.020 gZ/Hz

Composite = I0.8 grins Composite = I0.5 grins "

3. boost Random Vibration Criteria (Z rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.071 gZ/Hz 20 - 200 Hz @0.075 gZ/Hz
20 - 4Z Hz @ +6 dB/oct 200 - 415 Hz @+10 dB/oct

42 - 340 Hz @ 0.31 gZ/Hz 415 - 800 Hz @ 0.83 gZ/Hz
340 - 515 Hz @+I0 dB/oct 800 - Z000 Hz @ -9 dB/oct

515- 800Hz@ 1.20gZ/Hz 2000Hz@0.054 gZ/H z
800 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.079 g2/Hz

Composite = 31.6 grins Composite = 26.3 grins

107
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3-2-1-B (Cont.)
z

4. Vehicle Dynamics Criteria

Lonsit_linal Axis Lateral Axes

Z - 5 HZ @ 0.6 G's peak* Z - 5 Hz @ 0.8 G's peak*
5 - 40 Hz @ 0.6 Gts peak 5 - 40 Hz _ 0.8 G's peak

i

5. Shock Test Criteria (2 shocks/axis)

See Table I J

* Design Criteria Only

108
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Subzone 3-Z-I-C Input to Components Mounted on Structural Rings At
Stations X t 1082, X t 1034, X t 941 and X t 897, in
Panels 4 and 5 of the ET Intertank. Weight of

_ Components __ 150 lb.

1. Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz@0. Ol8 gZ/Hz 20 - 2O0Hz @0.0095 gZ/Hz ,
20 - 30 I-Iz@ +6 dB/oct 200 - 415 Hz @ +I0 dB/oct

30 - 340 Hz @ 0.040 gZ/Hz 415 - 800 Hz @ 0.11 gZ/Hz
340 - 515 Hz@+10 dB/oct 800 - 2000Hz @-gdB/oct

515 - 800 Hz @ 0.16 gZ/Hz 2000 Hz @ 0.0068 gZ/Hz
_ 800 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0. 010 gZ/Hz

Composite = II. 2 grins Composite = 9.3 grins i

2. Lift-off Random Vibration Criteria (I rain/axis) I

Radial Axis Long. and Tang. Axes

20 Hz @ 6.0628 gZ/Hz 20 Hz @ 0.0010 gZ/Hz
20 - 75 I-Iz@ +4 dB/oct 20 - 38 Hz @ +9 dB/oct

75 - 330 Hz @ 0.016 gZ/Hz 38 - 230 Hz @ 0.0075 gZ/Hz
330 - 500 Hz @ +I0 dB/oct 230 - 360 Hz @ +I0 dB/oct

500 - 800 Hz @ 0.062 gZ/Hz 360 - 2000 Hz @ 0.031 gZ/Hz
800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 010 gZ/Hz

Composite = 7.7 grins Composite = 7.4 grins

3. Boost Random Vibration Criteria (2 minlaxis)

,_ Radial Axis Long. and Tang. Axes

20 Hz@ 0,071 gZ/Hz 20 - 200 Hz @ 0.038 gZ/Hz
20 - 30 Hz @+6 dB/oct 200 - 415 Hz @ +I0 dB/oct

30 - 340 Hz @ 0.16 gZ/Hz 415 - 800 Hz @ 0.42 g'/Hz
340 - 515 Hz @+I0 dB/oct 800 - Z000 Hz (_%-9 dB/oct

515 - 800 Hz @ 0.62 gZ/Hz 2000 Hz @ 0.027 gZ/Hz

800 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.040 gz/Hz

Composite = 22.4 grrns Composite = 18.6 grrns

Lit: 10Q
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3-2- l-C (Cont.)

4. Vehicle Dynamics Criteria.

Longitudinal Axis Late r al Axe s

2 - 5 Hz @ 0.6 G's peak* 2 - 5 Hz @ 0.8 G's peak*
5 - 40 Hz @ 0.6 G's peak 5 - 40 Hz @ 0.8 G's peak

5. Shock Test Criteria (2 shocks/axis} ,

See Table I i

* Design Criteria On17
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Subzone 3-2-2 Structural Ring at Station X t 985 in l_anels 4 and 5 of
The ET Intertank. (General Specifications)

Same as Subzone 3-2-2-A below.

Subzone 3-2-2-A Input to Components Mounted on Structural Ring At
Station X t 985 in Panels 4 and 5 of the ET Intertank.
Weight of Components < 75 lb.

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes i

20 Hz @ 0. 0048 gZ/Hz 20 Hz @ 0. 0042 gZ/Hz
20 - 60 Hz @ +6 dB/oct Z0 - 30 Hz @ +6 dB/oct

60 - 330 Hz@0.042 gZ/Hz 30 - 200Hz@0.0095 gZ/Hz
330 - 500 Hz @+10 dB/oct 200 - 420 Hz @ +10 dB/oct

500 - 800 Hz @ 0.17 gZ/Hz 420 - 800 Hz @ 0. II gZ/Hz
800 - 2000 Hz @ -9 dB/oct 800 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.011 gZ/Hz 2000 Hz @ 0.0072 gZ/Hz

Composite = II. 6 grins Composite = 9. 6 grins

2. Lift-offRandom Vibration Criteria (l rain/axis)

l
Radial Axis Long. and Tang. Axes

20 Hz @ 0. 0016 gZ/Hz 20 Hz @ 0.00030 gZ/Hz
20 - 120 Hz @ +4 dB/oct 20 - 60 Hz @ +9 dB/oct

120 - 330 Hz @ 0.018 gZ/Hz 60 - 230 Hz @ 0.0080 g2/Hz

330 - 500 Hz@ +I0 dB/oct 230 - 360 Hz @+I0 dB/oct

500 - 800 Hz@ 0.070 g"/Hz 360 - 2000 Hz @0.035 gZ/Hz
800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.011 gZ/Hz

Composite = _. I grins Composite = 7.0 grins

O0000002-TSB06
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i 3-Z-2-A (Cont.)

3. Boost Random Vibration Criteria (2 rain/axis) I

Radial Axis Long. and Tang. Axes

: 20 Hz @ 0.019 gZ/Hz 20 Hz @ 0. 017 gZ/Hz
' 20 - 60 Hz @ +6 dB/oct 20 - 30 HZ @ +6 dB/oct

ii b0 - 330 Hz@ 0.17 g2/Hz 30 - 200 Hz @ 0.038 gZ/Hz
r_, 330 " 500 HZ @+10 dB/oct 200 " 420 HZ @+10 dB/oct '

i1 500 - 800 Hz @ 0.67 gZ/Hz 420 - _;00 Hz @0.45 gZ/Hz
800 - 2000 Hz @ -9 dB/oct 800 = 2000 Hz @ -9 dB/oct

.... _ 2000 Hz @ 0.045 gZ/Hz 2000 Hz @ 0. 029 gZ/Hz

..... Composite = 19.2 grinsComposite ffi23.2 grins

4. Vehicle Dynamics Criteria

- Longitudinal Axis Late r al Axe s

_-.., 2, - 5 Hz @ 0.6 G's peak _,_ 2 - 5 Hz @ 0.8 G's peak*
' ¢. - 40 Hz @ 0.6 G's peak 5 - 40 Hz @ 0.8 G's peak

5. Shock Test Criteria (2 shocks/axis) I
li

i! ':- See Table I

Design Criteria Only

• t
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Subzone 3-2-2-B Input toComponents Mounted on Structural Ring At
Station ](t 985 in panels 4 and 5 of the ET Intertank.

_, Weight of Components _-75 but < 225 lb.

_ i. Acceptance Test Criteria (I rain/axis)i
!:

Radial Axis Long. and Tang. Axes

s1 20 Hz@0.0048gZ/Hz 20 - 200Hz @0.0048 gZ/Hz
20 - 42 Hz @+6 dB/oct 200 - 420 Hz @+10 dB/oct ,

42 - 330 Hz@0.021 gZ/Hz 420 - 800 Hz@0.055 gZ/Hz
330 - 500 Hz @+10 dB/oct 800 - 2000 Hz @ -9 dB/oct

500 - 800 Hz @ 0.080 gZ/Hz 2000 Hz @ 0.0035 gZ/Hz
800 - Z000 Hz @ -9 dB/oct

2000 Hz @ 0.0052 gZ/Hz

Composite = 8.0 grins Composite = 6.8 grins

2. Lift-offRandom Vibration Criteria (l rain/axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0.0011 gZ/Hz 20 Hz @ 0. 00030 gZ/Hz
20 - 100 Hz @ +4 dB/oct 20 - 48 Hz @ +9 dB/oct

I00 - 330 Hz @ 0.0090 gZ/Hz 48 - 230 Hz @ 0.0038 gZ/Hz
330 - 500 Hz @+I0 dB/oct 230 - 360 Hz @+10 dB/oct

500 - 800 Hz@0.035 gZ/Hz 360 - 2000 Hz @0.018 gZ/Hz
800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.0058 gZ/Hz

Composite = 5.8 grins Composite = 5.5 grins

3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz@0.019 gZ/Hz 20 - 200 Hz @0.019 gZ/Hz i
20 - 42 Hz @ +6 dB/oct 200 - 420 Hz @ +I0 dB/oct i

42 - 330 Hz @ 0.083 gZlHz 420 - 800 Hz @ 0.22 gZlHz !
330 - 500 Hz @+I0 dB/oct 800 - Z000 Hz _ -9 dB/oct i

500 - 800 Hz@ 0.32 gZ/Hz 2000 Hz @ 0.014 g'/Hz
800 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.0Zl gZ/Hz

Composite = 16. I grins Composite = 13.6 grins

11_
/,

#.
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_ 3-2-2-B (Cont.)

4. Vehicle Dynamics Criteria I

: Longitudinal Axis Late r al Axe s

2 - 5 Hz @ 0.6 G's peak* 2 - 5 Hz @0.8 G's peak*
5 - 40 Hz @ 0.6 G's peak 5 - 40 Hz @ 0.8 G's peak

5. Shock Test Criteria (2 shocks/axis)

See Table I

Design Criteria Only

!ŗ _ i
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17 Subzone 3-2-2-C Input to Components Mounted on Structural Ring At
_ Station X t 985 in Panels 4 and 5 of the ET Intertank.

Weight of Components _ 225 lb.

I. Acceptance Test Criteria (I mln/axis)

Radial Axis Long. and "fang. Axes

Z0 Hz @ 0.0048 gZ/Hz Z0 - Z06 Hz @ 0.0024 g_/Hz
20 - 30 Hz @+6 dB/oct 200 - 420 Hz @+10 dB/oct ,

30 - 330 Hz @ 0.011 gZ/Hz 420 - 800 Hz @ 0.028 gZ/Hz
330 - 500 Hz @+10 dB/oct 800 - 2000 Hz @ -9 dB/oct ]

500 - 800 Hz @ 0.040 gZ/Hz Z000 Hz @ 0.0018 gZ/Hz
800 - Z000 Hz @ -9 dB/oct

2000 Hz @ 0.00Z5 gZ/Hz

• Composite = 4.8 grinsComposite = 5.7 grins

Z. Lift-off Random Vibration Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 001Z gZ/Hz 20 Hz @ 0. 00030 gZ/Hz
Z0 - 75 Hz @ +4 dB/oct Z0 - 38 Hz @ +9 dB/oct

75 - 330 Hz @ 0.0068 gZ/Hz 38 - Z30 Hz @ 0.003Z gZ/Hz
330 - 500 Hz @ +I0 dB/oct 230 - 360 Hz @+I0 dB/oct

500 - 800 Hz @ 0.026 gZ/Hz 360 - Z000 Hz @ 0.014 gZ/Hz
800 - Z00O Hz @ -6 dB/oct

Z000 Hz @ 0.004Z gZ/Hz

Composite = 5.0 grrns Composite = 5.0 grins

3. Boost Random Vibration Criteria (Z rain/axis)

Radial Axis Long. and Tang, Axes

20 Hz@0.019 gZ/Hz Z0 - 200 Hz@0.0096 g'/Hz
20 - 30 Hz @+6 dB/oct 200 - 4Z0 Hz @+I0 dB/oct

30 - 330 Hz @ 0.042 gZ/Hz 420 - 800 Hz @ 0.11 gZ/Hz
330 - 500 Hz @ +10 dB/oct 800 - 2000 I4z ft? -9 dB/oct

500 - 800 Hz @ 0. 16 gZ/Hz 2000 Hz _ 0.0074 gZlHz
800 - 2000 Hz @ -9 dB/oct

2.000 Hz @ 0.010 gZ/Hz

Composite = 11.4 grins Composite = 9.6 grins

115
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3-2-2.C (Cont.)

4. Vehicle Dynamics Criteria I

Longitudinal Axis Lateral Axes

.:i 2 - r _Iz @ 0,6Ges peak* ?- - 5 Hz @0.8 Gts peak*
: ._ _1 Hz @ 0.6 G_I peak 5 .. 40 Hz @ 0.8 G's peak

I

' 5. Shock Test Criteria (2 shocks/axis)

See Table I
i

, • Design Criteria Only
i

II_; /
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' Subzone 3-2-3 SRB Beam at Station X t 985 of the ET intert_nk.
ii_ (General Specifications)

}i Same as Subzone 3-2-3-A below.

i Subzone 3°2-3=A Input to Components Mounted on the SRB _eam At
Station X t 985 of the ET Intertank.

E

I, Acceptance Test Criteria (I rain/axis)

ii} X t and Z t Axes t"t Axis

20 Hz @ 0.0021 ga/Hz 20 Hz @ O. 00095 gZ/Hz
20 ° 40 Hz @ +9 dB/oct 20 - 60 Hz @ +6 dB/oct

40 = 120 Hz @0.019 gZ/Hz 60 - 330 Hz@0.0085 gZ/Hz
120 = 160 Hz@-9 dB/oct 330 - 500Hz@+10 dB/oct

160- 310 Hz@0.0080 g'/Hz 500 - 800Hz@0.032 gZ/Hz
3i0 - 420 Hz @+10 dB/oct 800 - 2000 Hz@ -9 dB/oct

420 - 800 Hz @ 0.022 gZ/Hz 2000 Hz @ 0. 0022 g'/Hz
800 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0. 0014 gZ/Hz

Composite = 5.5 grins Composite = 5.2 grins

2. Lift-off Random Vibration Criteria (1 rain/axis)

X t and Z t Axes Yt Axis

20 Hz @ O. 00077 gZ/Hz 20 Hz @ 0. 00064 g_/Hz
20 - 65 Hz@+9 dB/oct _0 - 120 Hz @+4 dB/oct

65 = 160 Hz @ 0.026 gZ/Hz 120 - 330 Hz @0.0066 gZ/Hz
160 - 360 Hz@ -3 dB/oct 330 - 500 Hz @+I0 dB/oct

360 - 2000 Hz @ 0.012 gZ/Hz 500 - 800 Hz @0.027 gZ/Hz
- 800 - 2000 Hz @ -6 dB/oct

2000He @O.0043 g:/Hz

_; Composite = 5.0 grins Composite = 5.0 grins

#
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ii 3-2-3-A (Cont.)
_.

3. Boost Random Vibration Criteria (2 rain/axis)

X t and Z t Axes Yt Axis

20 Hz @ 0.0085 gZ/Hz 20 Hz @ 0. 0038 gz/i'_
20 l 40 Hz @ +9 dBloct 20 - 60 Hz @ _6 dB/oct

40 - 120 i-Iz@0.076 gZ/Hz 60 - 330 Hz@0.034 gZ/Hz ,
120 - 160Hz@ -9 dB/oct 330 - 500 Hz@+I0 dB/oct

160 - 310 Hz@0.032 gZ/Hz 500 - 800Hz@0.13 gZ/Hz j
310 - 420 Hz @+I0 dBloct 800 - 2000 Hz @-9dBloct

420 - 800 Hz @ 0o 090 gZ/Hz 2000 Hz @ 0. 0090 gZ/Hz
800 - 2000 Hz @ -9 dB/oct ,:

2000 Hz @ O. 0058 gZ/Hz

,&

Composite = I I. 0 grins Composite = I0.4 grins

4. Vehicle Dynamics Criteria

Longitudinal Axis Late ral Axe s

! 2 - 5 Hz @ 0.6 G's peak_ 2 - 5 Hz @0.8 G's peak_

5 - 40 Hz @ 0.6 G's peak 5 - 40 Hz @ 0.8 G's peak

5. Shock Test Criteria (2 shocks/axis)

See Table I

Design Criteria Only

REPRODUCIB[LITY0F TlIb;
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Sub_.one 3-3 ET Intertank (Stations Xt 1130 to X t 852)o Panels 6,
7, and 8 (General Speci.qcations)

Same as Subzone 3-3-1-A below.

Subzone 3=3..1 Structural Rings at Station_ X t 1082, X t 1034 (Partial),
Xt 941, and Xt 897 inPanels b, 7, and 8 of the FT

Inte frank (General Specifications)

Same as Subzone 3-3-I.-A below. ,

Subzone 3-3-1.A Input to Components Mounted on Structural Rings at jl

Stations Xt 1082, Xt 1034(P_rtial), X t 941 and X t 897
in Panels 6j 70 and 8 of the ET Intertank. Weight
of Component < 25 lb,

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 0080 gZ/Hz 20 Hz @ 0. 0030 g_/Hz
20 ° 50 Hz @ +9 dB/oct 20 * 60 Hz @ +6 dB/oct

50 - 290 Hz @ 0, 12 _/Hz 60 - 260 Hz @ 0,015 gZ/Hz
290 ° 500 Hz @+6 dB/oct 260 ° 500 Hz @+9 dB/oct

500 - 800 Hz @ 0.3" g_/H: 500 - 800 Hz @ 0. 17 g'/Hz
800 - 2000 Hz @ -10 dB/oct 800 - 2000 Hz @ -10 dB/oct

2000 Hz @ 0,018 g:/Hz 2000 Hz @ 0, 0085 g_/Hz

Composite ffii7, 5 grins Composite --"II,4 grins

2, Lift-offRandom Vibration Criteria (I rain/axis)

Radial Axis Long. and Tang, Axes

20 Hz @ 0, 010 gz/Hz 20 Hz (& 0. 0020 g"/Hz
20 - II0 Hz _+6 dB/oct 20 - 70 Hz @ +9 dB/oct

II0 - 350 Hz (_0,30 g_/Hz 70 - 170 Hz _ 0,090 g;/Hz
350 - 500 Hz (_+10 dB/oct 170 - 400 Hz _ œ�dB/oct

500- 800 Hz_@ 1,00 _IHz 400 - 800 Hz _,_o. 5o _IHz
800 - 2000 Hz (_ -6 dB/oct 800 - 2000 lTz _' -6 dB/oct

2000 Hz ¢&0. 16 g'/Hz 2000 Hz c_,0. 094 gZ/Hz

Composite = 22.0 gr_._Composite -- 30.6 grin:3 ,
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3.3-1-A (Cont.)

3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 031 _/Hz 20 Hz @ 0.01Z gz/Hz
Z0 - 50 Hz _ +9 dB/oct 20 - 60 Hz @ +6 dB/oct

50 - Z90 Hz @ 0.50 gZ/Hz 60 - 260 Hz @ 0. 10 g_/H _
290 - 500 Hz @+6 _Bloct 260 - 500 Hz @+9 dB/oct

' 500 - 800 Hz @ i.50 g2/Hz 500 - 800 Hz @0.70 g2/Hz i
! 800 - Z000 Hz @ -I0 dB/oct 800 - 2000 Hz @ -10 dB/oct

': :000 Hz @ O. 074 g_/Hz ZOO0 Hz @ O, 034 gz/HZ

" Composite = 35.0 grins Composite = 22.9 grins

4. Vehicle Dynamics Criteria

Longi tud inal Axis Late r al Axe s "

Z - 5 Hz @ 0.6 G's Peak* 2 - 5 Hz @ 0.8 G's Peak*
5 - 40 Hz @ 0.6 G's Peak 5 - 40 Hz @ 0o8 G's Peak

5. Shock Test Criteria ]

See Table I

* Design Criteria Only

! 3 0
/

_n

00000002-T$001



.-=.

Sub, one 3-3-I-B Input to Components Mounted on Structural Rings at
Stations Xt 1082, Xt 1034 (Partial), X t 941 and Xt 897

- on Panels 6, 7, and 8 of the ET Inter tank. Weight
i of Component > 25 but < 75 lb.
i

i I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ O. 0080 gz/Hz 20 Hz @ O. 0030 gZ/Hz ,
20 - 40 Hz @ +9 dB/oct 20 - 42 Hz @ +6 dB/oct i

40 - 290 Hz @ 0.063 g_/Hz 42 - 260 Hz @ 0.013 _/Hz Jl,
290 - 500 Hz @+6 dB/oct 260 - 500 Hz @+9 dB/oct

500- 800Hz@0. lg_/Hz S0D- 800Hz@0.088S z/Hz
800 - 2000 Hz @ -10 dB/oct 800 - 2000 Hz @ -10 dB/oct

2ooo Hz @0. 0010 _/Hz Z000Hz @0. 0043 gz/Hz i_

Composite = 12.3 grins Composite = 8. I grins

2. Lift-off Random Vibration Criteria (1 rain/axis)

' Radial Axis Long. and Tang. Axes
i

2o Hz @0. 010 g_/Hz _0 Hz @0. 0020 g_/Hz
20 - 78 Hz @ +6 dB/oct 20 - 56 Hz @ +9 dB/oct

: 78 - 350 Hz @ 0. 15 gZ/Hz 56 - 170 Hz @ 0.045 8_/Hz
350 - 500 Hz @ +I0 dB/oct 1"70- 400 Hz @+6 dB/oct

500 - 800 Hz @0.50 g'/Hz 400 - 800 Hz @0.25 gZ/Hz
800 - 2000 Hz @ -6 dB/oct 800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.080 _/Hz 2000 Hz @ 0. 047 g2/Hz

Composite = 21.9 grins Composite = 15.6 grins

3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Long. and Tang. Axes

2oHz @ 0.031g2IHz 20Hz @ 0.0_2gzIHz
20 - 40 Hz @ +9 dBloct 20 - 42 Hz @ +6 dBloct

40- 290Hz@0. ZS_/Hz 42- Z60Hz@O. 050_/Hz
290 - 500 Hz @+6 dB/oct 260 - 500 Hz @ +9 dB/oct

80o- 8ooHz@o.78 800- 800H,@ 0.38#/H- i
800 - 2000 Hz @ -10 dB/oct 800 - 2000 Hz @ -I0 dB/oct _iI

2000 Hz @ 0.037 g_IHz 2000 Hz @ 0.017 gZIHz

Composite = 34.7 grins Composite ffi16.2 grrns

,2, 1
l
,i
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3-3-1-B (Cont.)

4. Vehicle Dynamics Criteria

Longitudinal AXis Lateral Axes

; 2 - 5 I-Iz @ 0.6 G's peak_ 2 - 5 Hz @ 0.8 G's peak_

! 5 - 40 Hz @ 0.6 G's peak 5 - 40 Hz @0.8 G's peak

5. Shock Test Criteria (2 shocks/axis)

i See Table I

i

i • Design Criteria Onl 7

Iz2 /
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,,, Subzon_ 3-3-I-C Input to COmponentS Mounted on Structural Rings at

: Stat',uns X t 1082, Xt 1034 (Partial), X t 941, and
_t _ Xt 897 in Panels 6t 7, and 8 of the E'r Intertank.

i Weight of Component -> 75 lb. but < 225 lb.

_ I. Acceptance Test Criteria (1 rain/axis)

i_ Radial AXis Long. and Tang. Axes

ii 20 Hz @ 0. 0080 _/Hz 20 :-Iz @ 0. 0030 g_/Hz
!' Z0 - 32 Hz @ +9 d_/oct 20 - 30 Hz @ +6 dB/oct
I 3Z - Zg0 Hz @ 0.033 gZ/Hz 30 - Z60 Hz @ 0.0063 g_IHz
!_ 290 - 500 Hz @ +6 dB/oct 260 - 500 Hz @+9 dB/octh

ii 500- 800Hz @0.095 g_/Hz 500- 800Hz @0.045 g_/Hz
800 Z000 Hz @-10 dB/oct 800 Z000 Hz @ I0 dB/oct

i zooo Hz @ 0.0050 gZ/Hz Z000 Hz @ 0.00Z3 gZIHz

Composite = 8.8 grins Composite = 5.8 grins

Z. Lift-off Random Vibration Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

zo Hz @ 0.010 gz/Hz Z0 Hz @ 0.00Z0_/Hz
_, 20 - 55 Hz @ +6 dB/oct 20 - 45 Hz @ +9 dB/oct

_ 55- 350Hz @0.075 gZ/Hz 45 - 170Hz @0.023gz/Hz
i: 350 - 500 Hz @+I0 dB/oct 170 - 400 Hz @+6 dB/oct

500 - 800 Hz @ 0.25 gZ/Hz 400 - 800 Hz @ 0. 13 gZ/Hz
800 - 2000 Hz @ -6 dB/oct 800 - 2000 Hz @ -6 dB/oct

zooo Hz @ o.o4o gZ/Hz zooo Hz @ 0.034 g_IHz

Composite = 15.5 grins Composite = II.0 grins

3. Boost Random Vibration Criteria (2 rain/axis )

Radial Axis Long. and Tang. Axes

20 Hz @ 0.031 gZ/Hz 20 Hz @ 0.012 gZ/Hz
20 - 32 Hz @ +9 dB/oct 20 - 30 Hz t_ +6 dB/oct

3z- Zg0Hz@0.13 g_/Hz 30 - Z60Hz @0.0ZSg:/Hz
290 - 500 Hz @ +6 dB/oct 260 - 500 Hz @ +9 dB/oct

500- 800Hz @0.38 g'/Hz 500 - 800 Hz _0.18 gZ/Hz
800 - 2000 Hz @ -I0 dB/oct 800 - 2000 Hz r_i-10 dB/oct

2000 Hz @ 0. 019 g_/Hz 2000 Hz (,£'0.0090 g2/Hz

Composite " 17.7 -'rm:__ Composite : ll.6 grins

IZ_ v
J
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3-3- I-C (Cont.)

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

Z - 5 Hz _ 0.6 G_s peak_ Z - 5 Hz @ 0,8 G's peak_

5 " 40 Hz _ 0. 6 Gts peak 5 - 40 Hz @ 0.8 GIs pea_

5. Shock Test Criteria (Z shocks/axis)

See Table I I

Design Criteria Only

REPRODUCIBILITY OF THe.
_._RIG_4AL PAGE I$ POOR
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Subzone 3-3-I-D Input to Components Mounted on Structural Rings at
Stations Xt 108Z, Xt 1034 (Partial)_ Xt 941, and
Xt 897 in Panels 6, 7j and 8 of the ET Intertank.
Weight of Component -> 2Z5 lb.

1. Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0. 0080 g_/Hz Z0 - 260 Hz @ 0.0033 g_/Hz
20 - 26 Hz @+9 dB/oct 260 - 500 Hz @+9 dB/oct

z6- Zg0Hz@0.016gZ/Hz 500- 800Hz@0.0Z3g_/Hz i
Z90 - 500 Hz @+6 dB/oct 800 - Z000 Hz @ -I0 dB/oct

500- 800 Hz @ 0.048 _/ Hz Z000 Hz @ 0.0011 _/Hz
800 - Z000 Hz @ -I0 dB/oct

z00oHz @ O.00Z3g_/Hz

Composite = 6.Z grrns Composite = 4. I grins

2. Lift-offRandom Vibration Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes !

_0 Hz @ 0.010 gZ[Hz 20 Hz @ 0.0020 gz/Hz
Z0 - 39 Hz @ +6 dB/oct Z0 - 37 Hz @ +9 dB/oct

39 - 350 Hz @ 0.038 gZ/Hz 37 - 170 Hz @ 0.01Z gZ/Hz
350 - 500 Hz @+I0 dB/oct 170 - 400 Hz @ +6 dB/oct

500 - 800 Hz @0.1Z gZ/Hz 400 - 800 Hz @ 0.065 gZ/Hz
800 - 2000 Hz @ -6 dB/oct 600 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 020 gZ/Hz Z000 Hz @ 0. 01Z g_/Hz

Composite = ll.0 grins Composite = 7.6 grins

3. Boost Random Vibration Criteria (Z rain/axis)

Radial Axis Long. and Tang. Axes
.I

Z0 Hz @0.031 g:/Hz Z0 - Z60 Hz t,£'0.013g_/Hz
Z0 - 26 Hz @ +9 dB/oct Z60 - 500 Hz 6_'+9 dB/oct

• Z6 - 290Hz @0.06_ _/IHz 500 - 800Hz _ 0.090_/Hz

:} zg0 - 500 Hz @+6 dB/oct 800 - 2000 Hz ,3:-I0 dB/oct500 - 800 Hz @ 0.19 gZlHz 2000 Hz ,d 0.0045 _ZlHz
!]- 800 - Z000 Hz @ -10 dB/oct

2000 Hz ,_ 0.00_0 _/_z

Composite = 12.5 _, Compositu = _.3

00000002-TSC06



3-3-1-D (Cont.)

I
-_ 4. Vehicle Dynamics Criteria

_ Longitudinal Axis Lateral Axes

_ Z - 5 Hz @ 0.6 G's Peak_ 2 - 5 HZ _ 0.8 G's Peak_

z 5 - 40 Hz @ 0.6 G's Peak 5 - 40 Hz @ 0.8 G's Peak

5. Shock Test Criteria

See Table I

Design Criteria Only

IZ6 /
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Subzone 3-3-2 Structural Ring at Station X t 985 in Panels 6, 7, and 8
of the ET Intertank (General Specifications)

Same as Subzone 3-3-2-A below.

Subzone 3-3-2-A Input to to Components Mounted on the Structural Ring

at StationX t 985 in Panels 6, 70 and 8 of the ET
Intertank, Weight of Component < 35 lb,

.... I, Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ o. 0025 gz/Hz Z0 Hz @ 0. 0OlO gZIHz
20 - 50 Hz @ +q dB/oct Z0 - 60 Hz @ +6 dB/oct

50- 290Hz@0.043gZ/Hz 60- 260Hz@0.0090g_/Hz
290 - 500 Hz @+6 dB/oct 260 - 500 Ha @ +9 dB/oct

500- 800Hz@O. 13gZlHz 500- 800Hz@O. 060gZ/Hz
800 - 2000 Hz @ -10 dB/oct 800 - 2000 Hz @ -10 dB/oct

2000Hz @ 0. 0065 _/Hz Z000 Hz @ 0.0030gZ/Hz

Composite = 10. Z grins CompOsite = 6.7 grrns

2, Lift-offRandom Vibration Criteria (1 min/ax_s)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 0034 gZ/Hz 20 Hz @ 0.00070 g'/Hz
20 - I10 Hz @ +6 dB/oct Z0 - 70 Hz @ +9 dB/oct

I10 - 350 Hz @ 0. 10 g_/Hz 70 - 170 Hz @ 0.031gZ/Hz
350 - 500 Hz @ +I0 dB/oct 170 - 400 Hz @ +6 dB/oct

500 - 800 Hz @ 0.34 g_/Hz 400 - 800 Hz (_ 0. 17 _/Hz
800 - 2000 Hz @ -6 dB/oct 800 - Z000 Hz @ -6 dB/oct

Z000 Hz @ 0.058 g_/Hz 2000 Hz @ 0.028 g:/Hz

Composite = 17.8 grins Composite = 13.1 grins

TZ7

•
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$-3-2-A (Cont.)

ii 3. Boost Random Vibration Criteria (2 rain/axis) ]
I
1

Radial Axis Long. and Tang. Axes

_O Hz @ 0. 010 8z/Hz 20 Hz @ 0. 0041 8z/Hz
20 - 50 Hz @ +9 dB/oct 20 - 60 Hz @ +6 dB/oct

50 - 290 Hz @ 0.17 g'/HZ 60 - 260 Hz @ 0.034 gZ/Hz
290 - 500 Hz @ +6 dB/oct 260 - 500 Hz @ +9 dB/oct

500- 800Hz@O. 50g_/Hz 500- 800Hz@0.24 _/Hz
800 - 2000 Hz @ -I0 dB/oct 800 - 2000 Hz @ -I0 dB/oct

i" 2oooHz @ 0.025g'/Hz 2oooHz @ a._mz ¢'/_z

Composite = 20.4 grins Composite = 13.4 grins

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axe s

2 - 5 Hz _ 0.6 G's Peak::" 2 - 5 Hz @ 0.8 G's Peak*

5 - 40 Hz @ 0.6 G's Peak 5 - 40 Hz @ 0.8 G's Peak

5. Shock Test Criteria ]

See Table I

* Design Criteria Only.

Ii
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Subzone 3-3-2-B Input to Components Mounted on the Structural Ring
at Station Xt 985 in Panels 6t 7. and 8 of the ET
Intettank. Weight of Component -_ 35 but < 100 lb.

1. Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

0025 gz/Hz 20 Hz @ 0. 0010 g_/Hz , t20 Hz @0.
20 - 41 HZ @ +9 dBloct 20 ° 43 Hz @ +6 dB/oct

41 - 290 Hz @0.021 g_/Hz 43 - 260 Hz @0.0043 g_/Hz I:
290 ° 500 Hz @+6 dB/oct 260 - 500 Hz @+9 dB/oct

500 - 800 Hz @0.061 gZ/Hz 500 - 800 Hz @ 0.030 gZ/Hz
: 800 - 2000 Hz @ -I0 dB/oct 800 - Z000 Hz @ -I0 dB/oct

Z000 Hz @0.0030 _/Hz Z000 Hz @0.0015 gZ/Hz

Composite = 7. I grins Composite = 4.7 grins

2. Lift-off Random Vibration Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0034 gz/Hz Z0 Hz @ 0.00070 gz/Hz
20 ° 78 Hz @ +6 dB/oct Z0 - 56 Hz @ +9 dB/oct

78 - 350 Hz @0.050 gZ/Hz 56 - 170 Hz @0.016 g_/Hz
350 - 500 Hz @+10 dB/oct 170 - 400 Hz @ +6 dB/oct

500 - 800 Hz @ 0. 17 _iz/Hz 400 - 800 Hz @ 0.085 gZ/Hz
800 - Z000 Hz @ -6 dB/oct 800 - 2000 Hz @ °6 dB/oct

2000 Hz @ 0.029 gZ/Hz 2000 Hz @ 0. 014 g_/Hz

Composite = IZ. 6 grins Composite = 9.3 grins

3. Boost Random Vibration Criteria (2 mitl/axis)

Radial Axis Long, and Tang. Axes

_-\ 20 Hz @ 0. 010 g_/Hz 20 Hz @ 0. 0041 g_/Hz
20 - 41 Hz @ +9 dB/oct 20 - 43 Hz @ +6 dB/oct

41 - 290 Hz @0.085 g_/Hz 43 - 260Hz f_0.017 g_/Hz
290 - 500 Hz __ +6 dB/oct 260 - 500 Hz _ _'9 dB/oct

500 - 800 Hz @ 0,25 g_/Hz 500 - 800 Hz @ 0. 12 _/Hz
800 - 2000 Hz @ -I0 dB/oct 800 - 2000 Hz _' -I0 dB/oct

Zooo Hz @ 0.012 g_/FIz 2000 Hz _ 0.0060 _/Hz

Composite = 14.3 a Composite = 9._ grinsC_rmS



3-3-Z-B (Cont.)

4. Vehicle Dyn,_mics Criteria

Longitudirlal AY.is Lateral Axe s

2 - 5 Hz @ 0.6 G's Peak_ 2 - 5 Hz @ 0,8 G's Ineak_

5 - 40 Hz @ 0.6 G's Peak 5 - 40 Hz @ 0.8 G's Peak

5. Shock Test Criteria

See 'l'able I

Design Criteria Only

O0000002-TSC ] ]
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SubZone 3-3-2-C Input to Components Mounted on the Structural Ring

I at Station Xt 985 in Panels 6e 70 and 8 of the ET
, " Intertank. Weight of Component -> I00 lb.

I. Acceptance Test Criteria (l rain/axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0. 0025 _/H= 20 Hz @ 0. 0010 _/Hz
• " 20 = 33 Hz _@+9 dB/oct Z0 - 30 Hz @ +6 dB/oct

33 - 290 HZ @0.011 g_/Hz 30 - 260 Hz @0.0020 gZ/Hz i
290 - 500 Hz @+6 dB/oct 260 - 500 Hz @+9 dB/oct

• " 500 l 800 Hz @0.033 g_/Hz 500 l 800 Hz @0.015 gZ/Hz
800 - 2000 Hz @ - 10 dB/oct 800 - 2000 Hz @ -10 dB/oct

zoooHz@0.0016/Hz Z000Hz@0.000 S /Hz

Composite = 5. I grins Composite = 3.3 grrns

2. Lift-off Random Vibration Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

zo Hz @ o. 0034 g_IHz zo Hz @ o. 00070 g_/Hz
• I 20 - 54 Hz @+6 dBloct 20 - 45 Hz @ +9 dB/oct

54- 350 Hz @0.025 gZlHz 45 - 170 Hz @0.0080 g_/Hz
350 - 500 Hz @+10 dB/oct 170 - 400 Hz @+6 dB/oct

500- 800Hz@0.085gZ/Hz 400- 800Hz@0.043_/Hz
800 - 2000 Hz @ -6 dB/oct 800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 015 _/Hz 2000 Hz @ 0. 0070 g:/Hz

Composite = 8.9 grrns Composite = 6.6 grins

• 3. Boost Random Vibration Criteria (2 minlaxis)

i. Radial Axis Long. and Tang. Ax_s

zo Hz @ 0.010 g:IHz ZO Hz _ 0.004i g:IHz
20 - 33 Hz @ +9 dB/oct 20 - 30 Hz "_ 4-6dBloct

33 - 290 Hz @ 0.043 g_IHz 30 - 260 Hz '-_0.0'985 g_IHz
290 - 500 Hz @ +6 dB/oct 260 - 500 Hz _i+9 dB/oct

500 - 800 Hz (_ 0. 13 gZlHz 500 - 800 Hz _ 0.060 _/Hz
800 - 2000 Hz f_'-I0 dB/oct 800 - 2000 Hz r(_-I0 dB/oct

2000 Hz (@0.0065 g_/Hz _000 Hz _,_0,0030 g_IHz

Composite = 10.3 grins Composite = 6,7 grrns

l_l
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3.3-2-C (Cont.)

4. Vehicie Dynamics Criteria I

Longitudinal Axis Late ral Axes

2 - 5Hz@ 0.6G's peak_ 2 - 5 Hz @0.8 G's peak*
5 - 40 Hz @ 0.6G'_ peak S - 40 Hz @0.8 G's peak

0

5. Shock Test Criteria (2 shocks/axis)
1

Se • Table I

* Design Criteria Only

o o .
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Subzone 3-3-3 Structural Ring at StationXt I034 Between the -Z Axis
and the Access Door of the ET Intertank (General

Specific ations)

Same as Subzone 3-3-3-A below.

Subzone 3-3-3-A Input to, Components Mounted on the Structural Ring
at Station X t 1034 Between the -Z Axis and the Access
Door of the ET Intertank. Weight of Component <
30 lb.

I

I, Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

zo_z@ o. 0050 g_/Hz z0 Hz @0. 0019 gZ/Hz .
20 - 50 Hz @ +9 dB/oct 20 - 60 Hz (_ +6 dB/oct

50 - 290 Hz @ 0.080 gZ/Hz 60 - 260 I{z @ 0.016 gZ /Hz
290 - 500 Hz @+6 dB/oct 260 - 500 Hz (_+9 dB/oct

500 - 800 Hz @0.24 g_IHz 500 - 800 Hz @0.11 g"/Hz
800 - 2000 Hz @ -I0 dB/oct 800 ° 2000 Hz (_ -I0 dB/oct

2000 Hz @ 0. 012 gz IHz 2000 Hz @ 0. 0055 gz/Hz

Composite = 13.9 grrns Composite - 9,1 grrns

2. Lift-oH Random Vibration Criteria (I rnin/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 0064 gZ/Hz 20 Hz @ 0. 0013 g:/Hz
20 - If0 Hz @ +6 dB/oct 20 - 70 Hz @ +9 dB/oct

110 - 350 Hz @ 0. 19 gZ/Hz 70 - 170 Hz @ 0.060 gZ/Hz
350 - 500 Hz @ +10 dB/oct 170 - 400 Hz @ +6 dB/oct

500- 800 I-tCz@0.63 g:/Hz 406- 800 Hz a_ 0.32 g:/Hz
800 -. 2000 Hz @ -6 dI3/oct 800 - 2000 Hz Cr-6 dB/oct

zo0oHz@ 0.1o _/Hz Z000_rz_:0.0_Zg:It-lz

Composite = 24.6 grrra_ Cornpo,_itc = 18. 1 grrns

00000002-T$C14
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,,, 3-3-3-A (¢o.t.) I

3. Boost Random Vibration Criteria (2 rnin/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 021 gZ/Hz 20 Hz @ 0. 0074 _/Hz

20 - 50 Hz @ +9 dB/oct Z0 - 60 Hz @ +6 dB/oct ' _i
50 - 290 Hz @ 0.32 8z/Hz 60 - Z60 Hz @ 0.063 8_/Hz

290 - 500 Hz @+6 dB/oct 260 - 500 Hz @ +9 dB/oct i

500 - 800Hz @0.95 _/Hz 500 - 800 Hz @0.44 _/Hz
800 - 2000 Hz @ -10 dB/oct 800 - 2000 Hz @ -10 dB/oct

2000 Hz @ 0. 047 gZ/Hz 2000 Hz @ 0. 022 _/Hz

Composite = 27.8 Composite = 18.2 grrns -

4. Vehicle Dynamics Criteria

Longitudinal Axis Later al/_xe s
I

2 - 5 Hz @ 0.6 G's peak* 2 - 5 Hz @ 0.8 G's peak*
5 -40Hz @0.6C's peak 5-40 Hz @0,8 G's peak

l t
5. Shock Test Criteria

I

See Table I _i

Design Criteria Only. I

REPRODUCIBHIITYOF THB
ORIGINALPAOI_IS POOR



Subzone 3-3-3-B Input to Components Mounted on the Structural Ring !
at Station X t 1034 Between the -Z Axis and the Access .i

!' ': Door of the ET Intertank. Weight of Component •
30 but < 90 lb. _,

I. Acceptance Test Criteria (I rain/axis) ,

Radial Axis Long. and Tang. Axes
i

Z0 Hz @ 0. 0050 gZ/Hz Z0 Hz @ 0.0019 gz/Hz :!i
Z0 - 40 Hz @ +9 dB/oct Z0 - 4Z Hz @ +6 dB/oct ;i

40- Zg0Hz@0.040g/Hz 4Z- Z60Hz@0.0080gZ/Hz
290 - 500 Hz @+6 dB/oct 260 - 500 Hz @ +9 dB/oct

500- 800 Hz @0.1Z gZ/Hz 500- 800 Hz@0.055 _/Hz
800 - Z000 Hz @ -I0 dB/oct 800 - 2000 Hz @ -10 dB/oct

2000 Hz @ 0. 0060 gz/Hz Z000 Hz @ 0.00ZS gz/Hz

Composite = 9.9 grms Composite = 6.4 grrns

Z. Lift-offRandom Vibration Criteria (i rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0064 gZ/Hz Z0 Hz @ 0.0013 gZ/Hz
Z0 - 78 Hz @ +6 dB/oct Z0 - 56 Hz @ +9 dB/oct

78 - 350 Hz @ 0.095 g_/Hz 56 - 170 Hz @ 0.030 g_/Hz
350 - 500 Hz @ +I0 dB/oct 170 - 400 Hz @ +6 dB/oct

500 - 800 Hz @ 0.32 #/Hz 400 - 800 Hz @ 0. 16 gZ/Hz
800 - 2000 Hz @ -6 dB/oct 800 - Z000 Hz @ -6 dB/oct

z0ooHz @ 0.050gZ/Hz z000Hz @ 0.0Z6g/Hz

Composite = 17.6 grins Composite = 1Z.8 grins

3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Long, and Tang, Axes

Z0 Hz @ 0.0Zl _/Hz Z0 Hz (& 0. 0074 gZ/Hz
Z0 - 40 Hz @ +9 dE/oct Z0 - 42 Hz @ +6 dB/oct

40 - Z90 Hz @ 0. 16 g,_/Hz 4Z - 260 Hz (_ 0.03Z _;/Hz
Z90 - 500 Hz @ +6 dB/oct Z60 - 500 Hz @ +9 dB/oct

500 - 800 Hz @ 0.49 g_/Hz 500 - 800 Hz _ 0. ZP g_/Hz
800 - Z000 Hz @ -I0 dB/oct 800 - 2000 FIz ('_ -10 dB/oct

Z000 Hz @ 0.0Z4 f/Hz Z000 Hz 9' 0.011 _ /Hz

Composite = 19.9 grins Conlpositt; = IZ. 8 grins

00000002-TSD02



3-3-3-B (Cont.)!

_' 4, Vehicle Dynamics Criteria

Longitudinal Axis Late r ai Axe s

Z - 5 Hz @ 0.6 G'S peak* 2 - 5 Hz @ 0.8 G's peak*

5 - 40 Hz @ 0.6 G_s peak 5 - 40 Hz @0.8 G's peak i

5. Shock Test Criteria

See Table I

Design Criteria Only

i
i_ i
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l_a_t, i'¸

_ Subzone 3-3-3-C Input to Components Mounted on the Structural Ring
i at Station X t 1034 Between the -Z Axis and the ACcess

, Door of the ET Intertank. Weight of Component _"
ii 90 lb.
F,

I. Acceptance Test Criteria (I rain/axis)

ii Radial Axis Long. and Tang. Axes

20 Hz @ 0.0050 gz/Hz Z0 Hz @ 0.0019 gz/Hz
=.... 20 - 31 Hz @ +9 dB/oct Z0 - 30 Hz @ +6 dB/oct _:

31 - 290 Hz @0.0Z0 gZ/Hz 30 - 260 Hz 6, _.0040 gZ/Hz
_ 290 - 500 Hz @ +6 dB/oct 260 - 500 Hz @_, dBloct

500 - 800 Hz @ 0.060 gZ/Hz 500 - 800 Hz @ 0.0Z8 gZ/Hz
800 - 2000 Hz @ -I0 dB/oct 800 - 2000 Hz @ -I0 dB/oct

i_ Z000 Hz @ 0.0030 gz/Hz Z000 Hz @ 0.0014 gz/Hz

ill: Composite = 7.0 grins Composite = 4.5 gt'ms
i:

:: 2. Lift-off Random Vibration Criteria (i rain/axis)
1

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0. 0064 gZ/Hz Z0 Hz @ 0. 0013 gZ/Hz
" Z0 - 56 Hz @ +6 dB/oct Z0 - 44 Hz @ +9 dB/oct .;

56 - 350 Hz @ 0.048 gZ/Hz 44 - 170 Hz @ 0.015 gZ/Hz

350 - 500 Hz @+I0 dB/oct 170- 400 Ms @+6 dB/oct ii
500- 800Hz@0.16g/Hz 400- 800Hz@0.080gz/Hz !
800 - Z000 Hz @ -6 d,B/oct 800 - Z000 Hz @ -6 dB/oct I

2000 Hz @ 0.023 gZ/Hz 2000 Hz @ 0. 013 gZ/Hz

Composite = 12.3 grins Composite = 9. 1 grins

3. Boost Random Vibration Criteria (2 rain/axis)

( Radial Axis Long. and Tang. Axes

Z0 Hz @ 0. 0Zl _ IHz Z0 Hz @ 0. 0074 gZ/Hz
Z0 - 31 Hz @ +9 dB/oct 20 - 30 Hz @ +6 dB/oct

31 - 290 Hz @ 0.080 g2/Hz 30 - 260 Hz @ 0.016 g_/Hz
290 - 500 Hz @ +6 dB/oct Z60 - 500 Hz @ +9 dB/oct

500 - 800 Hz @ 0. Z4 gZ/Hz 500 - 800 Hz @ 0. II gZ/Hz
800 - Z000 Hz @ -I0 dB/oct 800 - Z000 l-lz@ -I0 dB/oct

ZoooHz @ 0.01Zg/Hz Z000Hz 0.0055g/Hz

Composite = 14. I grins Coraposite - 9. I grins

/

tj
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3 -3-3-C (Cont.)

i: I
'_i 4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axe s

2 - 5 Hz @ 0.6 G's peak_ 2 - 5 Hz @ 0.8 GIs peak_
5 - 40 Hz @ 0.6 G's peak 5 - 40 Hz @ 0.8 G's peak

i

5. Shock Test Criteria

_ See Table I

• Design. Criteria Only

I

J,/
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Subzone 3-3-3-I Input to Components Mounted on the Development
Flight Instrumentation (DFI) Panels in the
ET Inter tank

I. Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 033 g_/Hz 20 Hz @ 0. 0019 g2/Hz
20 - 50 Hz @ +6 dB/oct 20 - 30 Hz @ +6 dB/oct '

so- 100Hz@0. Z0g_/Hz 30- Z60Hz@0.0040g'/Hz
100 - 185 Hz @ -6 dB/oct 260 - 500 Hz @ +9 dB/oct

18s- 800Hz@0.060_/Hz 500- 800Hz@0.0ZSg_/Hz
800 - 2000 Hz @ -7 dB/oct 800 - 2000 Hz @ - 10 dB/oct

zoo0Hz @ 0.0060gzIHz Z000Hz @ 0.00]4gZ/Hz

Composite = 8.7 grins Composite = 4.5 grins

2, Lift-offRandom Vibration Criteria (l rain/axis)

Radial Axis Long. and Tang, Axes

20 Hz @ 0.080 gz/Hz 20 Hz @ 0. 0013 gZ/Hz
20 - 50 Hz @ +6 dB/oct 20 - 44 Hz @ +9 dB/oct

5o- 100Hz@0. S0g_/Hz 44- ]70Hz@0.015 gZ/Hz
100 - 175 Hz @ -6 dB/oct 170 - 400 Hz @+6 dB/oct

175., 800 Hz @ 0,16 gz/Hz 400 - 800 Hz @ 0,080 gZ/Hz
800 - 2000 Hz @ -6 dB/oct 800 - 2000 Hz @ -6 dB/oct

2oooHz @ o.025g_/Hz 2oo0Hz @ o.o13g_/Hz

Composite = 15, 3 grins Composit_ = 9, I grins

3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Long. and Tang. Axes

:' 20 Hz @ 0.13 gZ/Hz 20 Hz @ 0.0074 gZ/Hz
_) 20 - 50 Hz @ +6 dB/oct 20 - 30 Hz @ +6 dB/oct

) 50- iooHz @0.80 _/Hz 30- 260Hz _0.016 g_/Hz

I I00 - 185 Hz @ -6 dB/oct 260 - 500 Hz @+9 dB/oct

185 - 800 Hz @ 0. 24 gz/Hz 500 - 800 Hz @ o.11 g:IHz
o 800 - 2000 Hz @ -I0 dB/oct 800 - Z000 Hz _;_'-I0 dBloct

Z000 Hz @ 0, 01Z g_/Hz 2000 Hz _' 0, 00_5 g_/Hz

Composite -- 17,5 grins Composite = 9, 1 grins

0000000P-T._NNa



i, 3-3-3-1, (Cont.)

i.. 4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

Z - 5 Hz @ 0.6 G's peak* 2 - 5 Hz @ 0.8 G's peak* r _

5 - 40 Hz @ 0.6 G's peak 5 - 40 Hz @0.8 G's peak

5. Shock Test Criteria (2 shocks/axis) i -j

See Table I )i
i

* Design Criteria 0n17

J
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Subzone 3°3°3°2 Input to Components Mounted on the Range Safety
System (RSS) Panel in the ET Intertank

I. Acceptance Test Criteria (l rain/axis}

Radial Axis Long. and Tang. Axes

30 Hz @ 0.011 gZlHz 20 Hz @ 0.0019 _'/Hz
. 20 - I00 Hz @+6 dB/oct 20 - 42 Hz @ +6 dB/oct , .

: 100 - 170 Hz @ 0.25 gZ/Hz 42 - 260 Hz @ 0.0080 gZ/Hz iI
170 - 2000 Hz @ -3 dB/oct 360 - 500 Hz @+9 dB/oct i

Z000 Hz @ 0,023 gZ/Hz 500 - 800 Hz @ 0.055 gZ/Hz !
:_ 800 - 2000 Hz @ -I0 dB/oct

z000Hz @o.oo38 gz/Hz !
.i

Composite = Ii.4 grins Composite = 6.4 grins ,_

2. Lift-offRandom Vibration Criteria (I rain/axis) 1
!

Radial Axis Long, and Tang. Axes i

!30 Sz @ 0. 007Z gZ/Hz 30 Hz @ 0. 0013 Bz/Hz
Z0 - 100 Hz @ +9 dB/oct Z0 - 56 Hz @ +9 dB/oct ]

I00 - 170 Hz @ 0.95 gzIHz 56 - 170 Hz @ 0. 030 gz/Hz
170 - 3000 Hz @ -3 dB/oct 170 - 400 Hz @ +6 dB/oct

Z000 Hz @ 0.082 gZ/Hz 400 - 800 Hz @ 0. 16 gZ/Hz
800 - Z000 Hz @ -6 dB/oct

3000 Hz @ 0. 036 gZ/Hz

Composite = ZZ. I grins Composite = IZ.8 grins

3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Long. and "rang. Axes

30 Hz @ O.043 gZIHz Z0 Hz _'u0.0074 gz/Hz
30 - 100 Hz @ +6 dB/oct Z0 - 4Z i-{z (& +6 dB/oct

100 - 170 Hz @ 1.00 gZ/Hz 42 - 360 Hz I_-_0.033 g;/Hz
I70 - Z000 Hz (_ -3 dB/oct 360 - 500 Hz a£, +9 dB/oct

Z000 Hz @0.090 gZ/Hz 500 - 8oo Hz,_ro.zz g:IHz
800 - 2000 Hz '_2-I0 dB/oct

2000 Hz ¢_ 0.011 g_IHz

Composite = 22.8 grins Composite = 12.8 grins



3-3-3-2 (Cont.)

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

2 - 5 Hz @ 0.6G's peak* Z - 5 Hz @ 0.8 G'_ peak*
5 - 40 Hz @ 0.6 G's peak 5 - 40 Hz @ 0.8 Gts peak

5. Shock Test Criteria (2 shocks/axis)

See Table i

* Design Criteria Only



Subzone 3°4 ET LHt Forward Bulkhead (General Specifications)

'::::"_ Same as Subzone 3-4-I-A below.

Subzc,_e 3-4-1 ET LH, Forward Bulkhead Gores (Stations X t 1130 to
X t 1108). (General Specifications)

Same as Subzone 3-4-1-A below.

Subzone 3-4.-1-A Input to Components Mounted on the ET LH z Forward
Bulkhead Gores (Stations X t 1130 to X t I008). Weight /:
of Component < I0 lb.

I. Acceptance Test Criteria (I mira/axis)

Direction A Directions B and C "I
20Hz @ 0.0080gZ/Hz 20 Hz @ 0.017g:/Hz

20 - 120 Hz @ +9 dB/oct 20 - 35 Hz @  �dB/oct

120 - 400 Hz @ 1.75 gZlHz 35 - 250 Hz @ 0.050 gglHz
400 - 2000 HZ @-6 dB/oct 250 - 400 Hz @+6 dB/oct

Z0OOHz@O. 07Z_IHz 400- 900',iz@0,1ZgZ/Hz
900 - 2000 Hz _-9 dB/oct

Z00oHz @ 0.01Zg2/Hz

Composite = 33.2 grins Composite ---II.5 grins

2. Lift-off Random Vibration Criteria (l rain/axis)

Direction A Directions B and C

20 Hz @ 0.009_ gZll,lz 20 - 180Hz _,-_0.050 g:/Hz
20 - 140 Hz @ +9 dB/oct i80 = 400 Hz 0_ +6 dB/oct

140 - 400 Hz @ 2.80 _/Hz 400 - 900 TIz @ 0.35 g'/Hz "I
400 - 2000 Hz @ -6 dB/oct 900 - 2000 Hz _) -9 dB/oct

2000 Hz @ 0. Il gl/Hz 2000 Hz 6i,0.02 l g:/Hz

Composite = 41.5 grins Con_posit,.' = 16. I) grins

........................... _. ..... .. -" :.:-.:.:,::_.:,::::.:::.:-- ..:. : :-..-.-. ............ .;;..;..,... ..... ....................... . . ................ ..;,
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3-4-I-A (Cont.)

3. Boost Random Vibration Criteria (2 rain/axis)

Direction A Directions B and C

Z0 Hz @ 0. 03Z _/Hz Z0 Hz @ 0o 066 _/Hz
20 - 120 Hz @ +9 dB/oct 20 - 35 Hz @ +6 dB/oct ' 7

120 - 400 Hz @ 7.00 gZ/Hz 35 - 250 Hz @0.20 gZ/Hz _'
400 - 2000 Hz @ -6 dB/oct ZS0 - 400 Hz @+6 dB/oct I

2000 Hz @ 0.29 gZ/Hz 400 - 900 Hz @ 0.50 _/Hz
900 - 2000 Hz @ -9 dB/oct

Z000 Hz @ 0.04Z S'/Hz

Composite = 66.3 grins Composite = 23.0 grins

4. Vehicle Dynamics Criteria

Longitaxdinal Axis Later al Axe s

2 - 5 Hz @ 0.6G1s peak* 2 - 5 Hz @0,8 G's peak*
5 -40 Hz @ 0.6 G's peak 5 - 40 Hz @0.8 G1s peak

5. Shock Test Criteria (2 shocks/axis)

Not Applicable

Direction A--Perpendicular to Bulkhead
Direction B--Tangential to Bulkhead
Direction C--Tangential to Bulkhead, Perpendicular to Direction B

Design Criteria Only



Subz0ne 3=4-1-B Input _to Components Mounted on the ET LH z
_i Forward Bulkhead Gores (StationsX t 1130

:_>" to Xt I008). Weight of Component >-I0 1
7.

_ bat< 30 Ib,

1, Acceptance Test Criteria (1 rnin/axis)

Direction A Directions B and C '

zo Hz @ 0.0080gZ/Hz Z0 Hz @ 0.017g_/Hz J
20 - 96 Hz @ +9 dB/oct Z0 - 25 Hz @ +6 dB/oct

96- 400Hz@0.87g_/Hz aS - 250Hz@0.025 g_IHz
400 - 2000 Hz @ -6 dB/oct 2_0 - 400 HZ @ +6 dB/oct

2000Hz@0_/Hz 4o0- 900Hz@0.061gZlHz
! 900 - 2000 Hz @ -9 dB/oct

• zooo Hz @0. 0055 gz/Hz

• Composite "- 23.8 grins Composite "- 8. 1 grins
i !

2. Lift-oft Random Vibration Criteria (l rain/axis)
(*

Direction A Directions B and C

_ •

_: Z0 Hz@0.0090 g_/Hz a0 - 180Hz _ 0.025g_/Hz
20 - II0 Hz @ +9 dB/oct 180 - 400 Hz _i +6 dB/oct

• 110 - 400 IIz __ 1.40 ._/Hz 400 - q00 IT,z _., 0.1Z _ll-lz
400 - Z000 Hz @ -6 dB/oct 900 - 2000 Hz (,z -9 dF.,loct

2000 Hz @ 0.05_ f/I-[z 2',)00 .r-[z !;_'0.011 _:/IIz

Compo:_ite = 29.9 grins Compo:;i!,: = ll.3 grins



I i

3.4-1 -B (Cont.)

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

Z - 5 Hz @ 0,6 Gts peak _i Z - 5 HZ @ 0.8 Gis peak_

5 - 40 Hz @ 0. 6 G's peak. 5 - 40 Hz @ 0.8 G's peak ,

5. Shock Test Criteria (2 shocks/axis)

Not Applicable

Direction A--Perpendicular to Bulkhead
Direction B--Tangential to Bulkhead

Directi_-i C--Tangential to Bulkheadj Perpendicular to Direction B

Design Criteria Only

/-,8!
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Subzone 3-4-l-C Input to Components Motmted on the ET LH_
Forward Bulkhead Gores (Stations X t 1130
toXt lOOfl). W_ight of Components _ 30 lb.

l, Acceptance Test Criteria (1 rain/axis)

Direction A Directions B and C

Z0Hz@0.00S0g_/Hz Z0- ZSOHz(__0.0tZgZ/Hz , _!
20 - 77 Hz _ +9 dB/oct 250 - 400 Hz _' +6 dB/oct

77- 400 Hz @ 0.44 gZ/Hz 400 - 900 Hz @ 0.030 _/Hz /
400 - Z000 Hz @ -6 dBloct 900 - Z000 Hz @ -9 dBloct

Z000 Hz @ 0.017gZlHz Z000 Hz @ 0.00Z7_IHz

Composite = 16.8 grins Composite = 5.7 grrns

Z. Lift-offRandom Vibration Criteria (l rain/axis)

Direction A Directions B and C

Z0Hz@0.0090_/Hz Z0- i80Hz@0.0iZ g_IHz
Z0 - 87 Hz @*9 dB/oct 180 - 400 Hz @ +6 dB/oct

87 - 400 Hz @ 0.70 g_/Hz 400 - 900 Hz _ 0.060 g;/Hz
400 - 2000 Hz @ -6 dB/oct 900 - Z000 Hz @ -9 dB/oct

Z000 Hz @ 0.0027 gZ/Hz Z000 Hz @ 0.011 gZ/Hz _!

" i
Composite = 21 1 grins Composite = 8.0 grins I

i

3. Boost Random Vibration Criteria (2 rain/axis) _!

Direction A Directions B and C i

20 Hz @ 0.032 qZ/Hz 20'- 250 Hz _,b0.050 f/Hz
20 - 77 Hz @ +9 dB/oct ZS0 - 400 Hz ';_ t6 dB/oct

77 - 400 Hz C&1,75 g_/Hz 400 - 900 I tz _ 0. 12 g:/Hz
400 - Z000 Hz (_'-6 dB/oct 900 - 2000 Hz ;_ -_ dB,'oct

2000 I[z _ 0. 070 g;/Hz Z000 Hz _ir0. 11 _/Hz

Composite = 33.6 g Composite = 11.4rms -rms

147
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!.
3-4 - 1-C (Cont.)

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

Z - 5 H= @ 0, 6 G's peak* Z - 5 Hz @ 0, 8 GIs peak*

§ -40 Hz @ 0,6 G's peak 5 - 40 Hz @0,8 G's peak
i

S° Shock Test Criteria (Z shocks/axis) J

_ Not Applicable

:, Direction A--Perpen_icular to Bulkhead ,

_. Direction B--Tangential to Bulkhead i!
Direction C--Tangential to Bulkhead, Perpendicular to Direct._on B

* Design Criteria Only



i i L I

i

i¸ iii!i
Subzone 3-4-2 ET LH z Forward Bulkhead Cap (Station Xt 1008) i!

!i Same as Subzone 3-4-2-A below.

Subzone 3-4-2-A Input to Components Mounted on the ET LH z
Forward Bulkhead Cap (Station Xt 1008). i

; Weight of Component < 20 lb.

I. Acceptance Test Criteria (I rain/axis)

Direction A Directions B and C i

20 Hz @ 0.0033 _/Hz 20 Hz @ 0. 0070 _/Hz I
20 - 120 Hz @ +9 dB/oct 20 - 35 Hz @ +6 dB/oct

,zo - 400H- @0.7Z_/H- 35 - Z50H- @0.0Z0_/H-
400 - 2000 Hz @-6 dB/oct 250 - 400 Hz @+6 dB/oct

20O0Hz @0.028 g_IHz 400- 900 Hz @0.050 g_IHz i
900 - 2000 Hz @ -9 dBloct

2000 Hz @ 0.0040 gz/Hz

= i
Composite _I. 4 grins Composite = 7. Z grins ii

2. Lift-off Random Vibration Criteria (1 rain/axis)

Direction A Directions B and C

20 Hz @ 0.0050 g2/Hz 20 - 180 Hz @ 0.020 gZ/Hz
ZO - 140 Hz @+9 dB/oct 180 - 400 Hz @+6 dB/oct

140 - 400 Hz @ 1.20 gZ/Hz 400 - 900 Hz @ 0. 1O gZ/Hz
400 - 2000 Hz @ -6 dB/oct 900 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.045 gzIHz Z000 Hz @ 0. 0095 gZ/Hz

Composite = Z7.3 grins Composite = 10.0 grins

14o i
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3-4-2-A (Cont.)

_. Boost Random Vibratio_ Criteria (Z rain/axis)

: Direction A D_rections 3 and C i

:'0 Hz @ 0. 013 gz/Hz 20 Hz @ 0. 0Z7 g_/Hz
Z0 - 120 Hz @ +9 dB/oct 20 - 35 Hz @ +6 dB,/oct

120 - 400 Hz @2.90 _/Hz 3_ - 250 Hz @0.080 _/Hz _i
400 - 2000 Hz @-6 dB/oct 250 - 400 Hz @+6 dB/oct Ii

2000 Hz @ 0. 11 _/Hz 400 - 900 Hz @ 0.20 _/Hz
900 - 2000 Hz (_ -9 dB/oct

zooo Hz @ 0.017 gZ/Hz

Composite = 42.9 grrns Composite = 14.5 grrns
ii

t

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

2- 5 Hz@0.6G_s peak._ 2 - 5 Hz @0,8 G_s peak*
§ -40Hz @ 0,6G_s peak 5 - 40Hz @0,8 G*s peak

5. Shock Test Criteria (Z shc,:ks/axis)

Not Applic able

Direction A--Perpendicular to Bulkhead _

Direction B--Tangential to Bulkhead
Direction C--Tangential to Bulkhead0 Perpendicular to Direction B

Design Criteria Onl F
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Subzone 3-4-2-B Input to Components Mounted on the ET LH z
Forward Bulkhead Cap (Station Xt I008).

_-- Weight of Component -> 20 but < 60 lb. ::

I. Acceptance Test Criteria (I rain/axis) :i

DirectionA Directions Band C

i ,
20 Hz @ 0. 0033 _/Hz 20 Hz @ 0. 0070 gz/Hz i

20 - 95 Hz @ +9 dB/oct 20 - 25 Hz @ +6 dB/oct i

• 95 - 400 Hz @ 0.36 gl/Hz 25 - 250 Hz @ 0.010 gz/Hz
400 - 2000 Hz @-6 dB/oct 250 - 400 Hz @+6 dB/oct

2000 Hz @0.014 _/Hz 400 - 900 Hz @0.025 gZ/Hz
• 900 - 2000 Hz @ -9 dB/oct

zooo Hz @ o. 0ozo gZHz

Composite = 15.4 grins Composite = 5. I grins

2. Lift-offRandom Vibration Criteria (l rain/axis)

Direction A Directions B and C

Z0Hz@0.0050gZlHz 20- 260Hz@0.0Z0gZ/Hz
20 - 110 Hz @+9 riB/oct 260 - 400 Hz @+6 dB/oct

If0 - 400 Hz @0.60 gZ/Hz 400 - 900 Hz @0.050 ge/Hz
400 - 2000 Hz @ =6 dB/oct 900 - 2000 Hz @ -9 dB/oct

zoooHz @ 0.023gz/Hz Z000Hz @ 0.0040 gZ/Hz

Composite = 19.6 grins Composite = 7.3 grr s

3. Boost Random Vibration Criteria (2 rain/axis)

Direction A Diroctions B and C

zo Hz @ 0.013gz/Hz Z0Hz @ 0.027_/Hz
20 - 95 Hz @ +9 dB/oct 20 - 25 Hz @ +6 dB/oct

95- 400Hz@1.45 g_/Hz 25- ZSOHz@0.040g_/Hz
400 ° 2000 Hz @ -6 dB/oct 250 - 400 Hz @ +6 dB/oct

2000 Hz @ 0.055 gl/Hz 400 - 900 Hz @ 0o I0 _/Hz
900 - 2000 Hz @ -9 dB/oct

2000 Hz @ O. 0085 gz/Hz

Composite = 30.8 grins Composite = I0, 3 grrns



3-4-Z-B (Cont.)

I
4. Vehicle Dynamics Criteria

Longitudinal Axis Later al Axe s

2 - 5 Hz@ 0°6Gts peak* 2 - 5 Hz @0.8 GWs peak*
5 -40Hz@ 0.6Ges peak 5 - 40Hz @0.8 G's peak

: _ 5. Shock Test Criteria (2 shocks/axis) i

]::_ Not Applicable

:i Direction A--Perpendicular to Bulkhead
Direction B--Tangential to Bulkhead
Direction C--Tangential to Bulkhead9 Perpendicular to Direction B

Design Criteria Only
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Subzone 3-4-2-C Input to Components Mounted on the ET LH z
Forwa, d Bulkhead Cap (Station X t 1668).
Weight of Component -> 60 lb.

I. Acceptance Test Criteria (I rain/axis)

Direction A Directions B and C
i

z0 Hz @0. 0033 g2/Hz
20 - 76 Hz @+9 dB/oct 20 - 290 Hz @ 0.0070 gZ/Hz il
76 - 400 Hz @ 0.18 g_/Hz 290 - 400 Hz @+6 dB/oct !

400 - 2000 Hz @ -6 dB/oct 400 - 900 Hz @ 0.012 gl/Hz
2000 w_ @ n=0075 g_/Hz 900 - 2000 Hz @ -9 dB/oct

z000 @ 0.0016g/Hz

Composite = 10.9 grins Composite = 3.6 grins

2, Lift-offRandom Vibration Criteria (I rain/axis)

Direction A Directions B and C

20 Hz @ 0.0050 g2 /Hz 20 - 360 Hz @ 0.020 gZ/Hz
20 - 90 Hz @+9 dB/oct 360 - 400 Hz @ +6 dB/oct

90 - 400 Hz @ 0.30 gZ/Hz 400 - 900 Hz @ 0.025 gZ/Hz
400 - 2000 Hz @ -6 dB/oct 900 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0, 012 gzIHz 2000 Hz @ 0.0023 _/Hz

Composite = 14.0 grins Composite = 5.6 grins

3, Boost Random Vibration Criteria (2 rain/axis) i]

Direction A Directions B and C
{

20 Hz @ 0.013 gZ/Hz 20 - 290 Hz _ 0.027 _/Hz
20 - 76 Hz @ +9 dB/oct 290 - 400 Hz @ +6 dB/oct

76 - 400 Hz @ 0.73 gZ/Hz 400 - 900 Hz (_ 0.050 gZ/Hz
400 - 2000 Hz @ -6 dB/oct 900 - Z000 Hz @ -9 dB/oct

2000 Hz @ 0.030 gZ/Hz 2000 Hz _ 0.9063 gz/Hz

Composite : Zl.9 grrns Composite = 7.3 grrns



I ' l
i:

Subzone 3-4-2-C (Cont.)

4, Vehicle DTnamics Criteria

Longitudinal A_d s Later _! Axe s

2 - 5 Hz@ 0.6 G's peak* 2 - 5 Hz _ 0.8 G*s peak*

:: 5 - 40 Hz @ 0,6 G's peak 5 - 40 Hz @ 0.8 G's peak

" 5. Shock Test Criteria (2 shocks/axis)

Not A ppiic able

i

Direction A--Perpendicular to Bulkhead
Direction B--Tangential to Bulkhead

Direction C--Tangential to Bulkhead, Perpendicular to Direction B 7

* Design Criteria Onl 7

I
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Subzone 3-5 ET LO z Aft Bulkhead.(General Specifications)

Same as Subzone 3-5-I-A below.

Subzone 3-5-I ET LO z Aft Bulkhead Gore s. (Stations X t 963 to X t 854)

(General Specific ations) i_]
|

Same as Sub-one 3-5-I-A beloW. I

Sub-one 3-5-I-A Input to Components Mounted on the ET LO z Aft _ "
Bulkhead Gores (Stations X t 963 to X t 854). Weight
Of Components < 12 lb.

I. Acceptance Test Criteria (I rain/axis)

Direction A Directions B and C

20 Hz @ 0. 014 gZ/Hz 20 Hz @ 0. 00045 gZ/Hz
20 - I00 Hz @ _-6dB/oct 20 - 100 Hz@+9 dB/oct

I00- 180 Hz @0.38 gZ/Hz I00 - 160 Hz@0.070 gZ/Hz
i80 - 2000 Hz@ -6 dB/oct 160 - 225 Hz @ -9 dB/oct

2000 Hz @ 0. 0030 gZlHz 225 - 600 Hz @ 0.025 gZlHz
600 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 0023 gZ/Hz

Composite = I0.2 grins Composite = 5.3 grins

2. Lift-off Random Vibration Criteria (! ruin/axis)

Direction A Directions B and C

20 Hz @ 0. 016 gZ/Hz 20 Hz @ 0.0032 gZ/Hz
20 - I00 Hz @ +6 dB/oct 20 - 100 Hz @+6 dB/oct

I00 - 240 Hz @ 0.40 gZ/Hz 100 - 410 Hz @ 0.080 gZ/Hz
240 - 2000 Hz @ -7 dB/oct 410 - 2000 Hz @ -b dB/oct

2000 Hz @ 0. 0029 gZ/Hz 2000 Hz @ 0. 0034 gZ/Hz

Composite = II. 7 grins Composite = 7.3 grins



3-5-I-A (Cont.)

3, Boost Random Vibration Criteria (2 rain/axis)

Direction A Directions B and C

20 Hz @ 0.058 gZ/Hz 20 Hz @ 0. 0018 gZ/Hz

20 - I00 Hz@+6 dB/oct 20 - I00 Hz @+9dB/oct i
100 - 180 Hz @ 1.50 gZ/Hz 100 - 160 Hz @0.28 gZ/Hz

180 - 2000 Hz @ -6 dB/oct 160 - 225 Hz @ -9 dB/oct j
2000 Hz @0.012 gZ/Hz 225 - 600 Hz @0.10 gZ/Hz

600 = 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 0091 gZlH_

Composite = 20, 4 grins Composite = 10.7 grins

4

4. Vehicle Dyanimcs Criteria

Longitudinal Axis Lateral Axes i

•:" 2 - 5 Hz @ 0.6 G's peak :,_ 2 - 5 Hz @ 0.8 G's peak_, _
5 - 40 Hz @ 0.6 G's peak 5 - 40 Hz @ 0.8 G's peak i]

5. Shock Test Criteria (2 shocks/axis)

Direction A--Perpendicular to Bulkhead
Direction B--Tangential to Bulkhead

Direction C--Tangential to Bulkheadp Perpendicular to DirectiOn B

Design Criteria Only

REPRODUCIBILITY OF TIlE
,_RIc_qAL PAGE IS POOR
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Subzone 3-5-1-B Input to Components Mounted on the ET LO: Aft
Bulkhead Gores (Stations X t 963 to X t 854). Weight
Of Components __ 12 but < 36 lb.

I. Acceptance Test Criteria (I rain/axis)

Direction A Directions B and C

20 Hz @ 0.014 gZ/Hz 20 Hz @ 0.00045 gZ/Hz !
20 - 72 Hz @ +6 dB/oct 20 - 85 Hz @ +9 dB/oct ' _I

7Z - 180 Hz @0.19 gZ/Hz 85 - 160 Hz @0.035 gZ/Hz ii1.80- 2000 Hz @ -6 dB/oct 160 - Z25 Hz @ -9 dB/oc,

2000 Hz @ 0. 0016 gZ/Hz 225 - 600 Hz @ 0.013 g"/t-lz _i600 - 2000 Hz @ -6 dB/_¢ r

Z000 Hz @0.0011 _:/Hz :_

Composite = 3.8 grins iComposite = 7.4 grins i

Z. Lift-off Random Vibration Criteria (I rain/axis) i

Direction A Directions B and C
il

20 Hz @ 0.016 gZ/Hz Z0 Hz @ 0.0032 gZ/Hz
20 - 7Z Hz @ +6 dB/oct 20 - 72 Hz @ +6 dB/oct

72 - Z40 Hz @ 0.20 gZ/Hz 72 - 410 Hz @ 0.040 gZ/Hz
240 - 2000 Hz @ -7 d3/oct 410 - 2000 Hz @ -6 dB/oct

Z000 Hz @ 0.0014 gZ/Hz 2000 Hz @ 0.0017 gZ/Hz

Composite = 8.5 grins Composite = 5.2 grins

3. Boost Random Vibration Criteria (Z rain/axis)

Direction A Directions B and C

20 Hz @ 0,058 gZ/Hz 20 Hz @ 0.0018 gZ/Hz
20 - 72 Hz @ +6 dB/oct 20 - 85 Hz ('_ +9 dB/oct

72 - 180 Hz @ 0.75 gZ/Hz 85 - 160 Hz @ 0. 14 gZ/Hz
I80 - Z000 Hz @ -6 dB/oct 160 - 225 Hz @ -9 dB/oct

2000 Hz @ 0.006Z gZ/Hz Z25 - 600 Hz @ 0.050 gZ/Hz
600 - Z000 Hz _,v -6 dB/oct

Z000 Hz d'v 0. 0045 g'/Hz

Composite = 14.9 grins Composite = 7.7 grins



3-5-1-B (Cont.)

4, Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

2 - 5 Hz@ 0.6GWs peak* 2 - 5 Hz _0,8 G_s peak*
5 -40Hz@ 0.6G_s peak 5 -40 Hz @0.8 G*s peak

5, Shock Test Criteria (2 shocks/axis) ,I

I:
See Table I

Direction A--Perpendicular to Bulkhead
Direction B--Tangential to Bulkhead
Direction C--Tangential to Bulkhead, Perpendicular to Direction B

* Design Criteria Only

J
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i-

i= : Sub-.one 3-5-I-C Input to Components Mounted on the ET LO z Aft
i-, _ Bulkhead Gores (Stations X t 963 to X t 854). Weight of

Component > 36 lb.

_: I. Acceptance Test Criteria (I rain/axis)
i

Direction A Directions B and C
i :

,_- 20 Hz @ 0.014 g'/H_ 20 HZ @ 0. 00045 gZ/Hz ,
i _ 20 - 54 I-_ @ +6 dB/oct 20 - 70 Hz @ +9 dB/oct

!:, : 54 - 180 Hz@0.095 gZ/Hz 70 - 160 Hz @0.018 gZ/Hz }

_i' _ 180 - 2000 Hz @ -6 dB/o_'t 160 - 225 Hz @ -9 dB/oct 1_,, , 2000 Hz @ 0.00078 gZ/Hz 225 - 600 Hz @ 0.0062 gZ/Hz

_" 600 - 2000 Hz @ -6 dB/oct 1
2000 Hz @ 0.00058 gZ/Hz !

J

' Composite = 5.4 grins Composite = 2. 7 grins
2. Lift-off Random Vibration Criteria (I rnin/axis)

Direction A Directions B and C

20 Hz @ 0.016 gZ/Hz 20 Hz @ 0. 0032 gZ/Hz
20 - 50 Hz @ +6 dB/oct 20 - 70 Hz @ +6 dB/oct

! 50 - 240 Hz @ 0. I0 gZ/Hz 70 - 410 Hz @ 0. 039 gZ/Hz

i: 240 - 2000 Hz @ -7 dB/oct 410 - 2000 Hz @ -6 dB/oct2000 Hz @ 0.00072 gZ/Hz 2000 Hz @ 0. 0015 gZ/Hz

Composite = 6. I grrns Composite = 5.0 grins

3. Boost Random Vibration Criteria (2 rain/axis)

Direction A Directions B and C

20 Hz @ 0.058 gZ/Hz 20 Hz @ 0.0018 gZ/Hz
20 - 54 Hz @ +6 dB/oct 20 - 70 Hz @ +9 dB/oct

54 - 180 Hz @ 0.38 g_/Hz 70 - 160 Hz @0.070 gZ/Hz
180 - 2000 Hz @ -6 dB/oct 160 - 2Z5 Hz @ -9 dB/oct

2000 Hz @ 0.0031 gZ/Hz ZZ5 - 600 Hz @0.025 gZ/Hz
600 - 2000 Hz @ -6 dB/oct

2000 Hz r,_,0. 0023 g'/Hz

Composite = 10.8 grins Cornpositc= 5.5 grins



3-5- l-C (Cont.)

4. Vehicle Dynamics Criteria I

Longitttdinal Axis Lateral Axes

2 - 5 Hz@ 0.6G's peak* 2 - 5 Hz@0,8 G°s peak*

§ - 40 Hz @ 0o6G*s peak 5 - 40Hz @0.8 G's peak
J

6

5. Shock Test Criteria (2 shocks/axis) !
See T able I

Direction A--Perpendicular to Bulkhead
Direction B--Tangential to Bulkhead
Direction C--Tangential to Bulkhead0 Perpendicular to Direction B

* Design Criteria Onl 7

|
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Subzone 3-5-2 ET LO2 Aft Bulkhead Cap at Station Xt854.(General
Specifications)

Same as Subzone 3-5-2-A below.

Sub-one 3-5-2-A Input to Components Mounted on the ET LO z Aft
Bulkhead Cap at Station Xt854, Weight of Components
< 50 lb.

I, Acceptance Test Criteria (l rain/axis)

Direction A Directions B and C l

20 Hz @ 0. 010 gZ/HZ 20 Hz @ 0. 00032 gZ/Hz
20 .- I00 Hz @+6 dB/oct 20 - I00 Hz @+9dB/oct

I00 - 180 Hz @0.25 gZ/Hz 100 - 160 Hz @0.050 gZ/Hz
180 = 2000 Hz @ -6 dB/oct 160 - 225 Hz @ -9 dB/oct

2000 Hz @0.0021 gZ/Hz 225 - 600 Hz @0.018 g_/Hz
600 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.00i6 gZ/Hz

Composite = 8.5 grins Composite = 4.5 grins

2. Lift-off Random Vibration Criteria (i rain/axis)

Direction A Directions B and C
!

0,011 gZ/Hz 20 Hz @ 0.0022 gZ/Hz _I20 Hz @
20 - 100 Hz @+6 dB/oct 20 - I00 Hz @+6 dB/oct

100 - 240 Hz @ 0.28 gZ/Hz 100 - 410 Hz @ 0.056 gZ/Hz
2_.0- 2000 Hz @ -7 dB/oct 410 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.0020 gZ/Hz 2000 Hz @ 0. 0024 gZ/Hz

Composite = 9.8 grins Composite = 6. I grins

3, Boost Random Vibration Criteria (2 minlaxis)



3-5-2-A (Cont.)

4. Vehicle Dynamics Criteria

Longitudinal Axis Later al Axe s

2 - 5 Hz@ O. 6G's peak_ 2 - 5 Hz @0.8 G's peak_

5 -40 Hz @ 0.6 G's peak 5 -40 Hz @0.8 G's peak

5. Shock Test Criteria (2 shocks/axis)

Se • T able I

Direction A--Perpendicular to Bulkhead
Direction B--Tangenti_l to Bulkhead
Direction C--Tangential to Bulkheadj Perpendicular to Direction B

* Design Criteria Only

ItE2,1tODUCIBILITYOFTHI_
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I

Sub2one 3-5-2-B Input to Components Mounted on the ET LO z Aft

Bulkhead Cap at Station X t 854, Weight of Components
.... -_ 50 but < 150 lb.

I, Acceptance Test Criteria (I rain/axis)

Direction A Directions B and C

20 Hz @ 0.010 gZ/Hz 20 Hz @ 0. 00032 gZ/Hz
20 - 72 Hz @ +6 dB/oct 20 - 85 Hz @ +9 dB/oct '

72- 180 Hz @0.12gZ/Hz 85 - 160 Hz@0.025 gZ/Hz
180 - 2000 Hz @ -6 dB/oct 160 - 225 Hz @ -9 dB/oct

2000 Hz@0.0010 _/Hz 225 - 600 Hz @0.0088 g"/Hz
600 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 00080 gZ/Hz

Composite = 6.2 grins Composite = 3 2 grins

Z. Lift-off Random Vibration Criteria (1 rain/axis)

Direction A Directions B and C

20 Hz @ 0.011 gZ/Hz Z0 Hz @ 0.0022 gZ/Hz
Z0 - 72 Hz @ +6 dB/oct 20 - 84 Hz @ +6 dB/oct

72 - 240 Hz @ 0.14 gZ/Hz 84 - 410 Hz @0.038 gZ/Hz
240 - 2000 Hz @ -7 dB/oct 410 - 2000 Hz @ -0 dB/oct

2000 Hz @ 0.00098 gZ/Hz 2000 Hz @ 0.0019 gZ/Hz

Composite = 7. I grins Composite = 5.0 grins

3. Boost Random Vibration Criteria (2 rain/axis)

Direction A Directions B and C

20 Hz @ 0.041 gZ/Hz 20 Hz @ 0. 0013 gZ/Hz
20 - 72 Hz @ +6 dB/oct 20 - 85 Hz @ +9 dB/oct

72 - 180 Hz@ 0.50 g_/Hz 85 - 160 Hz @0, I0 gZ/HZ
180 - 2000 Hz @ -6 dB/oct 160 - 225 Hz @ -9 dB/oct

2000 Hz @ 0.0042 gZ/Hz 225 - 600 Hz @ 0,035 gZ/Hz
600 - 2000 Hz @ -6 dB/oct

Z000 Hz @ 0. 0032 gZ/Hz

Composite = IZ.5 grins Composite = 6.4 grins

¢



3-5-2-B (Cor.t.)

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

2 - §Hz@ 0.6GWe peak_ 2 - 5 Hz @0o8 Gts peak*
5 -40Hz@ 0,6Gls peak 5 -40Hz @0.8 GIs peak

s. Sho_k'r..t c....ia _z,,ho_k,,/_ i_i
See Table I

Direction A--Perpendicular to Bulkhead
Direction B--Tangential to Bulkhead !I
Direction C--Tangential to Bulkheadp Perpendicular to Direction B

Design Criteria Onl 7
t

=4
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l I I

: i Subzone 3-5-2-C Input to Components Mounted on the ET LO z Aft
Bulkhead Cap (Station X t 854). Weight of Component

i I is0 Zb.

1. Acceptance Test Criteria (1 rain/axis)

Direction A Directions B and C

20 Hz @ 0. 010 gZ/Hz 20 Hz @ 0. 00032 gZ/Hz

20 - 50 Hz @ +6 dB/oct 20 - 74 Hz @ +9 dB/oct ,
50 - 180 Hz @0.062 gZ/Hz 74 - 160 Hz @ 0.015 gZ/Hz

180 - 2000 I-Iz @ -6 dB/oct 160 - 225 Hz @ -9 dB/oct i

. 2000 Hz @ 0. 00052 gZ/Hz 225 - 600 Hz @ 0.0052 gZ/Hz
600 - 2000 HZ @ -6 dBloct

2000 Hz @ 0.00042 gZ/Hz

Composite = 4.5 grins Composite = 2.5 grrns

2. Lift-offRandom Vibration Criteria (i rain/axis)

Direction A Directions B and C

20 Hz @ 0.011 gZ/Hz 20 Hz @ 0.0022 gZ/Hz

) 20 - 50 Hz @ +6 dB/oct 20 - 84 Hz @ +6 dB/oct
50 - 240 HZ @ 0.070 gZ/Hz 84 - 410 Hz @ 0.038 gZ/Hz
240 - 2000 Hz @ -7 dB/oct 410 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.00050 gZ/Hz 2000 Hz @ 0.0019 gZ/Hz

Composite = 5. I grins Composite = 5.0 grins

3. Boost Random Vibration Criteria (2 rnin/axis)

Direction A Dire_ztionsB and C

20 Hz @ 0. 041 gZ/Hz 20 Hz @ 0. 0013 gZ/Hz
20 - 50 Hz @ +6 dB/oct 20 - 74 Hz @ +o,dB/oct

50 - 180 Hz @ 0.25 gZ/Hz 74 - 160 Hz @ 0.060 gZ/Hz
180 - 2000 Hz @ -6 dB/oct 160 - 2ZS Hz @ -9 dB/oct

2000 Hz @ 0.0021 g_/Hz 225 - 600 Hz @0.021 gZ/Hz
600 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 0017 gZ/Hz

Composite = 9.0 grins Composite = 5.0 grrns

!

i j
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3-5-2-C (Cont.)

4. Vehicle Dynamics Criteria

Longitudinal Axis Laterai Axes

2 - 5 Hz @ 0.6G's peak_ Z - 5 H= @ 0.8 G's peak_

5 - 40 HZ @ 0.6 G's peak 5 - 40 Hz _ 0.8 G's peak
|

5, Shock Test Criteria (2 shocks/axis) /

Se • T able I

'_' Direction A--Perpendicular to Bulkhead
Direction B--Tangential to Bulkhead
Direction C--Tangential to Bulkhead, Perpendicular to Direction B

Design Criteria Only

O0000002-TSF05



t

Zone 4 ET LOz Cylinder

.... J Subzone 4-1 ET LOz Cylinder (Stations X t 852 to X t 747). (General
Specifications)

i

Same as Subzone 4-I-A below.

Subzone 4_I-A Input to Components Mounted on the ET LO z Cylinder
/ (Stations X t 852 to X t 747). Weight of Component

: < 15. lb. il

I. Acceptance Test Criteria (l rain/axis) _

Radial Axis Long. and Tang. Axes

20 - 120 Hz @ 0.0Z0 gZ/Hz 20 Hz @ 0. 00045 gZ/Hz
120 - 320 Hz @ -3 dB/oct 20 - I00 Hz @+9 dB/oct

320 - 1000 Hz @ 0.075 gZ/Hz 100 = 150 Hz @ 0.055 gZ/Hz
I000 - 2000 Hz @ -6 dB/oct 150 - 170 Hz @ -9 dB/oct

2000 Hz @ 0.019 gZ/Hz 170 - I000 Hz @ 0.037 g_/Hz
c I000 - Z000 Hz @ -3 dB/oct

2000 Hz @ 0. 018 _/Hz

Composite = 9.3 grras Composite = 7.9 grras

2. Lift-offRandom Vibration Criteria (I rain/axis)

j i,--

_:: Radial Axis Long. and Tang. Axesk'

_ 20 - I000 Hz @ 0. IZ gZ/Hz 20 Hz @ 0.0016 gZ/Hz
1000 - Z000 Hz @ -6 dB/oct 20 - I00 Hz @+6 dB/oct

2000 H_@ 0.030gZ/Hz I00 - 530 Hz@0.040 gZ/Hz
550 - 700 Hz @+9 dB/oct

700"- 1000 Hz @ 0. 080 ga/Hz
1000 - Z000 Hz @ -3 dB/oct

ZOO0 Hz @ O.040 gZ/Hz

Composite = 13. 3 grins Composite = I0.4 grins
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4-1 -A {Cont. )

3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Long. and Tang. Axes !

20 - 120 Hz @ 0.80 gZ/Hz 20 Hz @ 0. 0018 _/Hz
120 - 320 Hz @ -3 dB/oct 20 - I00 Hz @+9 dB/oct

320 - 1000 Hz @ 0.30 gZ/Hz 100 - 150 Hz @ 0.22 _/Hz '
I000 - 2000 Hz @ -6 dB/oct 150 - 170 H_- @ -9 dB/oct

2000 Hz @ 0.075 gZ/Hz 170 - 1000 Hz @ 0.15 gZ/Hz ]
I000 - 2000 Hz @ -3 dB/oct

Z000 Hz @ 0,075 _/Hz

Composite = |8.6 grins Composite = 15,8 grins

4. Vehicle Dynamics Criteria

Longitudinal Axis Late r ai Axe s

2 - 5 Hz @ 0.6 G's peak _ 2 - 5 Hz @0.8 G's peak_
5 - 40 Hz @ 0. 6 G's peak 5 - 40 Hz @ 0.8 G's peak

5. Shock Test Criteria (2 shocks/axis) [

e

See Table I

* Design Criteria Only

i

i

_' 168
•
'_,

O0000002-TSF07



Subzone 4-I-B Input to Components Mounted on the ET LO b Cylinder

| (Stations X t 85Z to X t 747). Weight of Component
_ J __15 but <45 lb.

1. Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

20 - 120 Hz @ 0.10 gZ/Hz 20 Hz @ 0. 00045 gZ/Hz
120 - 320 Hz @ -3 dB/oct 20 - 80 Hz @+9 dB/oct

320 = I000 Hz @ 0.038 gZ/Hz 80 - 150 Hz @ 0.037 gZ/Hz
1000 - 2000 Hz @ -6 dB/oct 150 - 170 Hz @ -9 dB/oct

2000 Hz @ 0.0095 gZ/Hz 170 - I000 Hz @ 0.018 _/Hz
!000 - Z000 Hz @ -3 dB/oct

z000Hz @ o. oo9sgZ/Hz

Composite = 6.6 grins Composite = 5.6 grins

2. Lift=oH Random Vibration Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 - I000 Hz @ 0.060 gZ/Hz Z0 Hz @ 0.0016 gZ/Hz
I000 - 2000 Hz @ =6 dl3/oct 20 - 70 Hz @ +6 dB/oct

2000 Hz @ 0.015 gZ/Hz 70 = 550 Hz @ 0.020 gZ/Hz
550 - 700 Hz @+9 dB/oct

700 - 1000 Hz @ 0.040 gZ/Hz
1000 - Z000 Hz @ -3 dB/oct

ZOO0 Hz @ 0.020 gZlHz

Composite - 9,4 grins Composite "-7.4 grins

3. Boost Random Vibration Criteria (2 mirJaxis)

Radial Axis Long. and Tang. Axes !
t

20 - 120 Hz@O.4OgZ/Hz 20 Hz (_b0.0018 g_/Hz
120 - 320 Hz @ -3 dB/oct 20 - 80 Hz ('-_+9 dB/oct 1

320 - 1000 Hz @ 0, 15 gZlHz 80 - 150 Hz _)_O. II g_IHz ',
I000 - Z000 Hz @ -6 dB/oct 150 - 170 Hz t&, -9 dB/oct I

Z000 Hz @ 0.038 g_-/Hz 170 - I000 I-[z _i_0.075 g_/Hz
I000 - 2000 HZ (di-3 dB/oct !

2000 Hz _a 0. 038 _ IHz (
,{

Compo._ite = I1. 2 grinsComposite = 13.2 grins

{
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4-I-B (Cont.)

4. Vehicle Dynamics Criteria

il Longitudinal Axis Laceral Axes

i'li 2 - 5 HZ @ 0.6 G's peak* 2 - 5 Hz @ 0.8 GIs peak_

!

!i 5 - 40 Hz @ 0.6 G's peak 5 - 40 Hz @ 0.8 a's peak
I

5. Shock Test Criteria (Z shocks/axis)

Se • T able I

* Design Criteria Onl 7
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Subzone 4-i-C Input to Components Mounted on the ET LO z Cylinder
(Stations X t 852 to X t 747). Weight of Component
->45 lb.

1, Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

Z0 - IZ0 Hz @ 0.050 gZlHz Z0 Hz @ 0.00045 gz IHz ,
120 - 320 Hz @ -3 dB/oct 20 - 6Z Hz @+9 dB/oct ii
320 - 1000 Hz @ 0.019 gZ/Hz 62 - 150 Hz @ 0.013 _/Hz I
I000 - Z000 Hz @ -6 dBloct 150 - 170 HZ @ -9 dB/oct

Z000 Hz @ 0.0048 gZ/Hz 170 = 1000 Hz @ 0. 0095 gz/Hz
I000 - Z000 Hz @ -3 dB/oct

Z000 Hz @ 0. 0047 gZ/Hz
!

Composite = 4.6 grins Composite = 4.0 grins i

Z. Lif.t-offRandom Vibration Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

Z0 - I000 Hz @ 0.030 gZ/Hz 20 Hz @ 0.0016 gZ/Hz
I000 - Z000 Hz @ -6 dB/oct Z0 - 50 Hz @ +6 dB/oct

Z000 Hz @0.0075 gZ/Hz 50 - 550 Hz@ 0.010 gZ/Hz
550 - 700 Hz @+9 dB/oct

700 - 1000 Hz @ 0.0Z0 gZ/Hz
I000 - Z000 Hz @ -3 dB/oct

Z000 Hz @ 0.010 gZ/Hz

Composite = 6.7 grins Composite = 5.Z grrns

']

3. Boost Random Vibration Criteria (Z min./axis)

Radial Axis Long. and Tang. Axes

Z0 - IZ0 Hz @ 0. Z0 gZ/Hz Z0 Hz @ 0.0018 gZ/Hz
IZ0 - 3Z0 Hz @ -3 dB/oct Z0 - 6Z Hz @ +9 dB/oct

3Z0 - 1000 Hz@ 0.075 gZ/Hz 6Z - 150 Hz @ 0.055 _/Hz
1000 - Z000 Hz @ -6 dB/oct 150 - 170 Hz (_ -9 dB/oct

Z000 Hz @ 0. 019 g'/Hz 170 - 1000 Hz (_0. 038 g'/Hz
1000 - Z000 Hz _£ -3 dB/oct

2000 Hz _ 0. 019 g_ IHz

Composite = 9.3 grins Composite = 8.0 grins



!
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, 4- I-C (Cont.)

, 4. Vehicle Dynamics Criteria

, Longitudinal Axis Lateral Axes

2 - 5i'Iz@ 0.6G'S peak* 2 - 5 Nz @0.8 G's peak*
_ 5 - 40 Hz @ 0.6 GIs peak 5 - 40 Hz @ 0.8 G_s peak

5. Shock Test Criteria (2 shocks/axis)

See Table I

* Design Criteria Only

f
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.....' _ Zone 5 ET Ogive and Nose Cap

_ Subzone 5-I ET Ogive, Aft Section (Stations X t ./4"/ to X t 537).
!_ (Get_eral Specific ations)
:i

i Same as Subzone 5-I-A below.

I_!i Sub.one 5-i-A Input to Components Mounted on the ET Ogive, Aft
Section (Stations X t ?4./ to X t 53./)° Weight of

Components <I0 lb. A

• I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

i Z0 - 120 Hz@ 0.26 gZ/Hz 20 Hz @ 0.00050 g_/Hz
IZ0 - 3Z0 Hz @ -3 dB/oct 20 - I00 Hz @ +9 dB/oct

3Z0 - 1000 Hz@0.085 gZ/Hz 100 - 150 Hz @ 0.060 gZ/Hz
:i: 1000 - Z000 Hz @ -6 dB/oct 150 - 170 Hz @ -9 dB/oct

! Z000 Hz@ 0.0Zl g_/Hz 170 - 1000 Hz @ 0.040 gZ/Hz
I000 - Z000 Hz @ -3 dB/oct

Zo0o Hz @o. 0z0 g_/Hz

Composite = 12. 3 grins Composite = 8. Z grins

Z. Lift-off Random Vibration Criteria (I rain/axis)

Radial Axis Long, and Tang, Axes

Z0 - I000 Hz @ 0. lZ g2/Hz Z0 Hz @ 0.0018 gZ/Hz
1000 - Z000 Hz@ -6 dB/oct Z0 - 100 Hz @+6 dB/oct

Z000 Hz @ 0.030 gZ/Hz 100 - 550 Hz @0.046 gZ/Hz
550 - 700 Hz @ +9riB/oct

700 - I000 Hz @ 0.09Z gZ/Hz
1000 - 2000 Hz @ -3 dB/oct

Z000 Hz @ 0. 046 gZ/Hz

Composite = 13.3 grins Composite = II. I grins
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S- l -A (Cont.)

I
3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Long. and Tang. Axes

20 - 120 Hz @ 0.92 gZ/Hz 20 Hz @ 0. 0020 _/Hz
120 - 320 Hz@ -3 dB/oct 20 - i00 Hz @+9 dB/oct

320- 1000 Hz@0.34 gZ/Hz I00 - 150Hz @0,24 $Z/Hz °
1000 - 2000 Hz @ -6 dB/oct 150 - 170 Hz @ -9 dB/oct !

2000 Hz @ 0.085 gZ/Hz 170 - 1000 Hz @ C, 16 _/Ha i
1000 - 2000 Hz @ -3 dB,'oct

zooo Hs @ 0. 080 _/Hz

Composite = 24.5 grins Composite = 16.5 grins

4. Vehicle Dynamics Criteria

Longitudinal Axis L ate rai Axe s

Z - 5 Hz @ 0.6 G's peak* Z - 5 Hz @0.8 G's peak*

5 - 40 HZ @ 0.6 G's peak 5 - 40 Hz @ 0.8 G's peak

5. Shock Test Criteria (Z shocks/axis) [

See Table I

Design Criteria Only

,I

RI_RODUCIBILITYOF THE I
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Subzone 5.I-B _Compon_nts Mounted on the ET Ogive, Aft

J Section (Stations Xt 747 to X t 537). Weight of
Component _ 10 but < 30 lb.

1. Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

20 - 120 Hz @ 0.11 gZ/Hz 20 Hz @ 0, 00050 _/Hz
120 ° 320 Hz@ -3 dB/oct 20 - 80 Hz @+9 dB/oct

320 - 1000 Hz @ 0.042 gZ/Hz 80 = 150 Hz @ 0,030 _/Hz j
• 1000 - 2000 Hz@ °6 dB/oct 150 ° 170 Hz @ °9 dB/oct

2000 Hz @ 0. 010 g2/Hz 170 ° i000 Hz @ 0o 020 _/Hz
1000 - 2000 Hz @ °3 dB/oot !

2oooHz @0. 010 /Hz I
I

Composite = 8.6 grins Composite = 5.8 grins

2, Lift-off Random Vibration Criteria (I rain/axis) i

Radial Axis Long. and T_ng. Axes !

!
20 - 1000 Hz @ 0.060 gZ/Hz 20 Hz @ 0.0018 gZ/Hz

] I000 - 2000 Hz @ -6 dB/oct 20 - 70 Hz @ +6 dB/oc_

2000 Hz@0.015 gZ/Hz 70 - 550 Hz @0.023 gZ/Hz
550 - 700 Hz @+9 dB/oct

700 - t000 Hz @ 0.046 gZ/Hz
I000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.023 gZ/Hz

Composite --.9,4 grrns Composite - 7.9 grins

3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Long. and Tang. Axes

20 - 120 Hz @ 0.46 g'/Hz 20 Hz (_' 0. 0020 g#/Hz
120 - 320 Hz @ -3 dB/oct 20 - 80 Hz (_ +9 dB/oct

120 - 1000 Hz@ 0.17 g2/Hz 80 - 150 Hz _ 0.12 g_/Hz
1000 - 2000 Hz @ -,_ dB/oct 150 - 170 Hz !_' -9 dB/oct

2000 Hz t@ 0.04Z g"/Hz 170 - 1000 Hz (_ 0.082 g_/Hz
1000 - 2000 Hz ,_-3 dl3/oct----7

J zooo ,,i o.o. 1g:

Composite - 17. 3 grm,_ Conlpo_itc = 11.7 grrns

#

O0000002-TSF]4



, I

,

_ 5-1°B (Cont.)

4. Vehicle Dynamics Criteria [

Longitudinal Axis Lateral Axes

2 .. 5 Hz @ 0.6G's peak_' 2 = 5 Hz @0.8 G's peak_,
5 - 40 Hz @ 0.6 G's peak 5 - 40 I-Ix @ 0.8 G's peak

5. Shock Test Criteria (2 shocks/axis}

See Table I

* Design Criteria 0_1F

| 7_
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J

.............. o...... on :,...... : :, ° ° _ o....° _o: o_° o .....::oo_;o:O

00000002-TSG01



Subzone 5-I-C Input to Components Mounted on the ET Ogive, Aft

I _ Section (Stations Xt 747 to Xt 537). Weight of
Component _-30 lb.

1. Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes
c

20 - 120 Hz @ 0.056 gZlHz 20 Hz @ 0. 00050 gz/Hz
120 - 320 Hz@ -3 dB/oct 20 - 62 Hz @+9 dB/oct

320 - 1000 Hz@0.021 gZ/Hz 62 - 150 I_z @0.015 gZ/Hz
• I000 - 2000 Hz @ -6 dB/oct 150 - 170 Hz @ -9 cl.B/oct

2000 Hz @ 0.0050 gZ/Hz 170 - I000 Hz @ 0. 010 gz/Hz
1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0. 0050 gz/Hz

r

Composite = 5.9 g_'ms Composite = 4.2 grins

2. Lift-oH Random Vibration Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

i 20 - I000 Hz @ 0. 030 gZ/Hz 20 Hz @ 0. 0018 gZ/HzI000 - 2000 Hz @ -6 dB/oct 20 - 50 Hz @ +6 dB/oct

2000 Hz @ 0.0075 gZ/Hz 50 - 550 Hz @ 0.011 gZ/Hz
550 - 700 Hz @ +9 dB/oct

700 - I000 Hz @0.023 gZ/Hz
I000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.011 gZ/Hz

Composite = 6.7 grins Composite = 5.5 grins

3. Boost Random Vibration Criteria (Z rain'/axis)

Radial Axis Long. and Tang. Axes

20 - 120 Hz @ 0.23 gZlHz 20 Hz @ 0. 0020 gZ/Hz
, 120 - 320 Hz @ -3 dB/oct 20 - 62 Hz @ +9 dB/oct

320 - I000 Hz @ 0.085 gZlHz 62 - 150 Hz @ 0.060 g_IHz

1000 - 2000 Hz @ -6 dB/oct 150 - 170 Hz @ -9 dB/oct I
2000 Hz @ 0.021 gZ/Hz 170 - 1000 Hz @ 0.041 _'/Hz i

I000 - 2000 Hz (_ -3 dB/oct !

2000 Hz _:0.020 _ IHz i
J

Composite = II.8 grins Composite - 8.4 g
r qI$ I

w

i77 _$
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5- !-C (Cont.)

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

2 - 5I-Iz@ 0.6G's peak* 2 - 5 I-Iz @0.8 G's peak*
5 - 40Hz @0.6G's peak 9 - 40 Hz @0.8 G's peak

I

5. Shock Test Criteria (2 shocks/axis)
I

See Table I

* Design Criteria Only

, 11
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Subzone 5-Z ET Ogive, Forward Section (Stations X t 537 to X t 371).
(Gene r al Spe cific ations)

Same as Subzone 5-2-A below.
i

Subzone 5-Z-A Input to Components Mounted on the ET Ogive,
Forward Section (Stations X t 537 to X t 371). Weight
Of Component < 7 lb.

I. Acceptance Test Criteria (I rain/axis)
J

Direction A Directions ]5 and C _

20 Hz @ 0. 0085 gZ/Hz 20 Hz @ 0. 00053 gZ/Hz
20 - 300 Hz @+6 dB/oct Z0 - 100 Hz @+gdB/oct

300 - 600 Hz @ 1.75 gZlHz I00 - I000 Hz@0.063gZ/Hz
600 - 2000 Hz @ -6 dB/oct I000 - 2000 Hz @ -3 dB/oct

Z000 Hz @ 0. 15 gZ/Hz 2000 Hz @ 0.031 gZ/Hz

Composite = 37. ? grins Composite = I0.0 grins ,

2. Lift-offRandom Vibration Criteria (I rain/axis)

Direction A Directions B and C

20 Hz @ 0.026 gZIHz Z0 Hz @ 0.00030gz/I-I-.
20 - 80 Hz @+6 dB/oct 20 - 100 Hz @+gdB/oct

80- 150 Hz @ 0.40 gZ/Hz 100 - 500 Hz @0.040gZ/Hz
150 - 300 Hz @+6 dB/oct 500 - 700 Hz @+6 dB/oct

300 - 500 Hz @ 1.60 gZ/Hz 700 - 1000 Hz @0.080gZ/Hz
500 - Z000 Hz @ -3 dB/oct I000 - Z000 Hz @ -3 dB/oct

Z000 Hz @ 0.41 gZ/Hz Z000 Hz @ 0.040 gZ/Hz

Composite = 40.1 grins Composite = 10.4 grras

17q
J
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5-2-A (Cont.)

3. Boost Random Vibration Criteria (2 rain/axis)

Direction A Directions B and C / ?

'_ 20 Hz @ 0. 034 g_ /Hz 20 Hz @ 0.0021 g_ /Hz
20 - 300 Hz @ +6 dB/oct 20 - I00 Hz @+9 dB/oct

,, 3oo- 600Hz@7.00_/Hz 100- 1000Hz@0.25 gz /Hz ,
600 - 2000 Hz @ -6 dB/oct 1000 - 2000 Hz @ -3 dB/oct ,:,

2000 Hz @ 0.62 gz /Hz 2000 Hz ',_0.12 g_ /Hz ]

Composite = 75.9 grins Composite = 20. I grins

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes .,

2 - 5 Hz @0.6 G's peak_" 2 - 0 Hz @1.4 G's peak*

5 - 40 Hz @ 0.6 G's peak 6 - 40 Hz @ 1.4 G's peak

5. Shock Test Criteria (2 shocks/axis)

Not Applic able.

Direction A - Perpendicular to Ogive

Direction B - Tangential to Ogive

Direction C - Tangential to Ogive, Perpendicular to Direction B

= Design Criteria Only
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Subzone 5-Z-B _ Components Mounted on the ET Ogive,

Forward Section (Stations X t 537 to X t 371). Weight
Of Component _- 7 but < 20 lb.

I. Acceptance Test Criteria (l rain/axis) 1

Direction A Directions B and C

zo Hz @0.0085 gZ/Ha Z0 Hz @0.00053 g:/Hz ,
20 - 210 Hz @ +6 dB/oct 20 - 80 Hz @ +9 dB/oct I

ZlO- 600Hz@0. SSgZ/Hz 80- 1000Hz@0.031gZ/Hz t
600 - 2000 Hz @ -6 dB/oct 1000 - 2000 Hz @ -3 dB/oct !

zoooHz @ o. 083 _/Hz zoooHz @ o. o16gziHz

Composite = Z7._ grins Composite = 7. 1 grins ./

Z. Lift-offRandom Vibration Criteria (I rain/axis) _

i_ Direction A Directions B and C

_il zo Hz @ 0.0Z6g_/Hz Z0 Hz @ 0.00030gZ/Hz
i! 20 - 56 Hz @ +6 dB/oct 20 - 80 Hz @ +9 dB/oct :

56 - 150 Hz @ 0. Z0 _/Hz ,30- 500 Hz @0.0Z0 gZ/Hz
150 - 300 Hz @+6 dB/oct 500 - 700 Hz @+6 dB/oct

300 - 500 Hz @ 0.80 g_/Hz 700 - 1000 Hz @ 0.040 gZ/Hz
500 - Z000 Hz @ -3 dB/oct 1000 - Z000 Hz @ -5 dB/oct

zoooHz @ 0.Z0 g_IHz Z000Hz @ 0.0Z0gZ/Hz

Composite = 28.4 grins Composite = 7.4 grins

3. Boost Random Vibration Criteria (Z rain/axis)

Direction A Di'rectionsB and C

zo Hz @ o.034g_/Hz Z0 _z @ 0.00Zlg_/_:z
: Z0 - ZI0 Hz @ +6 dB/oct Z0 - 78 IRz @ +9 dB/oct

z',o- 600Hz@3.50g_/Hz 78- 1000Hz@0.1Z _/Hz
600 - Z000 Hz @ -6 dB/oct I000 - Z000 Hz @ -3 dB/oct

Z000 Hz @ 0. 33 gZ/Hz Z000 Hz @ 0. 063 g:/_{z

Composite = 55. Z grins Composite = 14.3 grins

181
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5-2-B (Cont.)

! 4. Vehicle Dynamics Criteria

: Longitudinal Axis Later al Axe s

Z - 5 Hz @ 0.6 G's peak* Z - 6 Hz @ 1.4 G's peak*
5 - 40 Hz @ 0.6 G's peak 6 - 40 Hz @ 1.4 G's peak

J

5. Shock Test Criteria (Z shocks/axis)

J
Not Appli¢ able

Direction A - Perpendicular to Ogive
Direction B - Tangential to Ogive
Direction C - Tangential to Ogive, Perpendicular to Direction B

Desi_em Criteria Onl 7
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I

Subzone 5-Z-C In__.p_utto Components Mountod on the ET Ogive,
Forward Section (Stations X t 537 to X t 371). Weight
Of Component -_ 20 lb.

1. Acceptance Test Criteria (1 rain/axis)

Direction A Directions B and C

zo Hz @ 0. 0085 g_/Hz Z0 Hz C_0.00050 gz/Hz
d

20 - 150 Hz @ +6 dB/oct 20 - 62 Hz @ +9 dB/oct

150 - 600 Hz @ 0.44 _/Hz 62 - 1000 Hz _0.015 8z/Hz I
600 - 2000 Hz @ -6 dB/oct 1000 - Z000 Hz @ -3 dB/oct

Z000 Hz @ 0.040 g_IHz Z000 Hz @ 0. 0075 gZIHz

Composite = 5. 1Composite = 20.0 grins °rms

;'. Lift-off Random Vibration Criteria ( I ,,nin/axis)

Direction A Dir,-,'ctions E and C

20 Hz @ 0.0Z6 gZ/Hz 20 Hz (_0. 00030 _/Hz
Z0 - 40 Hz @ +6 dB/oct Z0 - 64 Hz ¢_ +9 dB/oct

40 - 150 Hz @ 0.10 g_/Hz 64 - 500 Hz (;v0.010 _/Hz
150 - 300 Hz @ +6 dB/oct 500 - 700 Hz @ +6 dB/ ct

300 - 500 Hz @ 0.40 g_/Hz 700 - I000 Hz @ 0.0Z0 g:/Hz
500 - Z000 Hz @ -3 dB/oct I000 - Z000 Hz _! -3 dB/oct

Z000 Hz @ 0. I0 gz/Hz Z000 Hz @ 0. 010 _/Hz

Composite = 20. I grins Composite = 5.2 grins

3. Boost Random Vibration Criteria (2 rain/axis)

Direction A Di.rections B and C

20 Hz ¢6t,0.034 _/Hz 20 Hz ,,_0.0021%;/IIz
20 - 150 Hz @ +6 dB/oct 20 - 63 Hz ;d: _9 dB/oct

150 - 600 Hz _. 1.75 .._/I-l'z 62 - 1000 H'z ,,* 0. 063 _/Hz
600 - 2000 Hz @ -6 dB/oct 1000 - 2000 _-,.'z',t -3 dB/oct

2000 Hz ¢&0. 16 ,gz/Hz 200.) r-rz ,," _. 032 g_/iIz

Compos'l.te = -!0. 1 ,', Co,mpo._i_,- = 10.2 :-,
• _ rt'rlS " I'":,; s

: _. o . ,.. ..... ooo . ...... . ,. ,° . °0 '.. ° -o ,- ._- z ....... _, • ,,_o °o.... o.%__* _.0. o ...._....... -..._ ,, 0_ s o . 0 _,o....
o , = . ,, - ° o , o .% o?. ° lh ." o _ b o . _'" ,, _"!t o-o *,, .... ° _' ',_,_, , . o ,, _ o °_, , _ 'o7' ,' ,,, " _"
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_-_"i_ 5-Z-C (Cont. }

ti "i!!i 4. Vehicle Dynamics Criteria
Longitudinal Axis Lateral Axes

Z - 5 Hz@ 0.6 G's peak* Z - 6 Hz @ 1,4 G's peak*
5 - 40 Hz @ 0.6 G's peak 6 - 40 Hz @ 1.4 G's peak

i

5. Shock Test Criteria (2 shocks/axis)

Not Applic able

Direction A--Perpendicular to Ogive
Direction Bo-Tangeutial to Ogive
Direction C--Tangential to Ogive, Perpendicular to Direction B

*Design Criteria Only

1,_4
J
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Subzone 5-3 ET Nose Cap and Cover Plate (Stations X t 371 to

X t 322)• (Gencral Sp,,cifications)

Same as Subzone 5-3. l-A below.

Subzone 5=3-I ET Nose Cap (Stations X t 371 to X t 322). (General

Specifications)

Same as Subzone 5-3-I-A below.

Subzone 5-3-I-A Input to Components Mounted on the ET Nose Cap

(Stations X t 371 to X t 322). Weight of Component
<7 lb.

I. Acceptance Test Criteria (I rain/axis)

Direction A Directions B and C

20 Hz @ 0.0035 _ IHz 20 Hz _7_0. 00050 gZIHz
20 - 120 I{z (_'+6 dBloct Z0 - 100 Hz _ +9 dBloct

120 - 370 Hz _ 0. 12 g:/}{z 100 - 2000 Hz _' 0.063 _ /Hz
370 - 900 Hz 69+6 dB/oct

900 - 2000 Hz _: 0.75 _/Hz

Composite = 32.7 grms Composit,: = I0.o •" grins

2. Lift-off Random Vibration Criteria (1 rain/axis)

Direction A Directions B and C

• s

20 Hz _6_0. 0075 _ /Hz 20 !Iz r,ic).00033 gz/[Iz
20 - 140 Hz _? +6 d]3/oct 20 - 100 Hz ',/: +9 dD/oct

140 - 520 Hz @ 0.35 gz/I-{z 100 - :'00 I[z ":_ 0. e,t0 _{/ /trIZ

5Z0 - 900 IIz _ +6 dB/oct 500 - _00 IIz ,d _6 dB/oct
i

,_/I{z 800 _nnn [Iz';_0.0_0 _ /'Iz900 - 2000 Hz ";_ I• 00 ,, - _.....

Composit,_ = 38•6 ,7 Cor_3po_it,: = 11 5 ,
"_r tTl :3 TI.I ,'5

,! ,_::,,,:,,_o, _ o-o ° ooo....., .......... o . - .... °o , o
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5-3-1-A (Cont.)

3. Boost Random Vibration Criteria (2 rain/axis)

Direction A Directions B etnd C

Zo Hz @ o. 014 g_/£-i- Z0 Hm@0.00Z0 I_/Hz
Z0 . 120 Hz @+6 dB/oct 20 - 100 Hz @+9 dB/Oct ,

120 - 370 Hz @0.50 gZ/Hz 100 - 2000 Hs @0.25 gZ/Hz
370 - 900 Hz @+6 dBloct I

900 - Z0ooHz @3. oo g_/Hz

Composite = 65.4 grins Composite = 21.9 grins

4- V'_b_!c!eDynamics Criteria

Longitudinal Axis Lateral Axes

2 - 5 Hz @0.6 G's peak_,_ 2 - 6 Hz @1.4 G's peak_

5 - 40 Hz (_ 0.6 G's peak 6 - 40 Hz @ 1.4 G's peak

5, Shock Test Criteria (2 shocks/axis)

I
Not Applic able 'I

_' Direction A--Perpendicular to Nose Cap

Direction B--Tangential to Nose Cap

Direction C--Tangential to Nose Cap, Perpendicular to Direction B

• Design Criteria Only

RF_RODUCIBILI_OF TIiB
,_RIGINALPAGE IBPOOR I

18_ _.
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" Subzone 5-3-1-B Input to Components Mounted on the ET Nose Cap
(Stations X t 371 to X t 322). Weight of Component

_ 7 but< 20 lb.

1. Acceptance Test Criteria (1 rain/axis)

Direction A Directions...B and C

zoHz @ 0.003Sg_/Hz 20 Hz @ 0.00050g_/Hz ,
20 - 85 Hz @ +6 dB/oct 7.0- 80 Hz _ +9 dB/oct

85 - 370 Hz @ 0. 063 g_/Hz 80 - 2000 Hz _ 0. 033 g'/Hz i
• 370 - 900 Hz @+6 dB/oct

900 - Zo0oHz @ 0.38ga/Hz

Composite = 23. I grins Composite ffi7.9 grins

2. Lift-off Random Vibration Criteria (1 ruin/axis)

Direction A Directions B and C

zo Hz @ o, oo75gz/Hz Z0 Hz @ 0.00033g_/Hz
20 - I00 Hz @ +6 dB/oct 20 - 80 Hz @ +9 dB/oct

loo- SZ0Hz@0.1Sg_/Hz S0- S00Hz@0.0Z0g:/Hz
520 - 900 Hz @ +6 dB/oct 500 - 800 Hz _+6 dB/oct

900 -Z000Hz @ 0.50gZ/Hz 800- 2000Hz @ 0.040g_/Hz

Composite = 27.4 grins Composite = 8.0 grins

3, Boost Random Vibration Criteria (2 rain/axis)

Direction A Directions B and C

Zo Hz @ o.o14g_/Hz Z0 Hz _ 0.0020g:/Hz
20 - 85 Hz @ +6 dB/oct 20 - 80 Hz _ 49 dB/oct

85 - 370 Hz _' 0.25 g_/Hz 80 - 2000 Hz _' 0.13 g_/Hz
570 - 900 Hz _ +6 dB/oct

900 - 2000 Hz f_ I. 50 _/Hz

Composite = lS.c_ ,,Composite = 46.2 grins _rms

I._7



5- 3- I- B (Cont.)

4, Vehicle Dynamics Criteria

Longitudin_l Axis Later_ Axes

2- 5Hz@0.6G's peak* Z- 6Hz@ 1.4G's peak*

5 - 40 Hz @ 0,6 GIs peak 6 - 40 Hz @ 1,4 G's peak ,

5, Shock Teqt Criteria (Z shocks/a._cis) Ii

1'lot Applicable

Direction A--Perpendicular to Nose Cap
Direction B--Tangential to Nose Cap
Direction C--Tangential to Nose Capp Perpendicular to Direction B

* Design Criteria Only

.................... °........0 00 Ti-SG-3_: ........ _........ ::.-:_:::............:_ --:,. ...., 0_'000_L2 °°



Subzone 5_3-1-C Inu_Components Mounted on tho ET Nos,_ Cap
(St,_tions Xt 37i to Xt 322). Weight of C_mponent

20 lb.

1. Acceptance Test Criteria (1 rain/axis)

Direction A Directions B and C

zo Hz @ o. oo3s g_/Hz zo Hz (_ 0.00050 _/Hz
20 - 61 HZ @ +6 dBloct 20 - 63 Hz _£+9 dBloct

61 - 370 Hz @ 0, 033 _ /Hz 63 - 2000 Hz _(_0. 016 gJ/Hz !
370 - 900 Hz _+6 dB/oct

900 - Z000 Hz @ 0, 19 g_/Hz

Composite --.16,4 grins Composite --5.5 grins

2. T,ift*offRandom Vibration Criteria (I rain/axis)

Direction A Directions B and C

20 Hz (_ 0. 0075 ,_/Hz 20 Hz (a_ 0.00033 g:/Hz
20 - 70 Hz _fi"+6 dB/oct 20 - 63 Hz _' +9 dB/oct

70 - 520 Hz @ 0.090 _/llz 63 - 500 Hz ¢_ 0.010 g:/Hz

520 - 900 Hz @ +6 dB/oct 500 - 800 Hz 6£, +6 dB/oct

900 - zooo Hz @ 0. Z5 gZ/Hz 800 - Z000 Hz _ 0.0Z0 g_IHz

Composite = 19.4grin s Composite = 5.7 grins J

3, Boost Random Vibration Criteria (2 rain/axis) I

Direction A Directiot_s B and C :

1
20 Hz _ 0. 014 g:/Hz 20 !{z ,9 0. 0020 _,:,'_Iz i

20 - 61 Hz ,_' +6 dB/oct 20 - 63 I-[z ¢i_ +9 dI3/oct i
° i

61 370 Hz _? 0. 13 g:/Hz 63 2000 Hz _,i 0. 063 g2/Hz
_ 370 - 900 [-Iz ,,t_+6 dBloct

q

i 900 - zooo uz ._ 0.75 _,_/Hz I
Composite _-232.8 grins Composite = 11. l grins

Y
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S-3°l-C (Cont.)

I
4. Vehicle Dynamics Criteria ..

i

i; Longitudinal Axis Lateral Axes

• 2 - 5 Hz @ 0o6 G_s peak* Z - 6 Hz @ I,4 G_s peak*
5 - 40 Hz @ 0° 6 G_s peak 6 - 40 Hz @ 1.4 Gts peak

5,, Shock Test Criteria (_- shocks/axis) ,_

Not Applic able

D_rection A--Perpendicular to Nose Cap ".
Direction B--Tangential to Nose Cap _

Direction C--Tangential to Nose Capt Perpendicular to Direction B

* Design Criteria Only

I

, ;i

I

L g _
1
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Subzone 5-3-Z Input to Components Mounted on the ET LOz Ogive
Coverplate or Coverplate Support Ring. (Station

X t 371)

I. Acceptance Test Criteria (I rain/axis)

Longitudinal Axis Late ral Axe s '
'I

20 Hz @ 0.0035g2/Hz 20 _z @ 0.00050gZ/Hz i
20 - 42 Hz @ + 6 dB/oct 20 - 49 Hz @ + 9 dB/oct

42 - 370 Hz @ 0.015g2/Hz 49 - Z000 Hz @ 0.0075g2/Hz
370 - 900 Hz @.+ 6 dB/oct

900 -2000Hz @ 0.088 gZ/Hz

Composite = II.2 grins Composite = 3.8 grrns

2. Lift-off Random Vibration Criteria (1 rain/axis)

Longitudinal Axis Late ral Axe s

20 Hz @ 0. 0075 _/Hz 20 Hz @ 0. 00033 g_/Hz
20 - 47 Hz @ + 6 dB/oct 20 - 69 Hz @ + 9 dB/oct

47 - 540 Hz @ 0. 040 gZ/Hz 69 - 2000 Hz @ 0. 013 g_/Hz
540 - 900 Hz @ + 6 dB/oct

900 - 2000 Hz @ 0. 11 gZ/Hz

Composite = 12. 9 g_ms Composite = 5.0 grins

3. Boost Random Vibration Criteria (2 rain/axis)

Longitudinal Axis Lateral Axes

20 Hz @ 0.014 gZ/Hz 20 Hz (_ 0.00Z0 g2/Hz
Z0 - 42 Hz @ +6 dB/oct 20 - 49 Hz @ + 9 dB/oct

42 - 370 Hz @ 0.060 gZ/Hz 4q - 2000 Hz @ 0. 030 gZ/Hz 1
370 - 900 Hz @ + 6 dB/oc; _i

900 - 2000 Hz @ 0. 35gZ/Hz

ComL_=,site= 22.4 grins Composite = 7. 7 grins

J
/.

•
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5-3.Z (Coat.)
,

t

4, Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

i _ 2 - 5 Nz @ 0.6 G_s peak* 2 - 6 Nz @ 1.4 G*s peak*
: 5 - 40 HZ @ 0. 6 GIS peak 6 - 40 Hz @ 1.4 Gts peak

_ 5. Shock Test Criteria (2 shock,,_/axis)

Not Applicable

• * Design Criteria Only"

192 _
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Zone 6 SRB Nozzle and Aft Skirt

'_ Suhzo ,._:6-I SRB Nozzle--Stations 1990-1830 (General
Specifications)

Same as Subzone 6-I-A below.

Subzone 6-I-A Input to Components Mounted on the SRB ,Nozzle

I. Acceptance Test Criteria (I rnin/axis)

Z0 Hz @ O. 0095 gZ/Hz
Z0 - 809 Hz @ +3 dB/oct

800 - IZ00 Hz @ 0.38gZ/Hz
IZ00 - ZO0O Hz @ -6 dB/oct

Z000 Hz @ 0. 14 gZ/Hz

Composite = 21.8 grnns

Z. Flight Random Vibration Criteria (4 rain plus 2 mln/mission in
each axis)

20 Hz @ 0. 038 gZ/Hz
20 - 800 Hz @ +3 dB/oct

800 - 1200 Hz@ 1.50 g2/Hz
IZ00 - Z000 Hz @ -6 dB/oct

Z000 Hz @ 0.55 gZ/Hz

Composite = 43.6 grins

193
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6-I-A (Cont.)

3, Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
I: each axis)

Radial Axis Long, and Tang. Axes

20 - 50 Hz @ 0.27 gZ/Hz Z0 - 90 Hz @ 0, 40 gZ/H=
50- 120 Hz @+12 dB/oct 90 - 130 Hz @+TdB/oct

120 - 200 Hz@9.1Z gZ/Hm 130 - 180 Hz @0,80 gZ/Hz
200 - 650 Hz @ -15 dB/oct 180 - 280 Hz @-9 dB/oct

650 - 1400 Hz @ 0.031 gZ/Hz 280 - 540 Hz @ 0,20 gZ/Hz
1400 - 2066 Hz @-6 dB/oct 540 - 800 Hz @+12 dB/oct

2000 Hz @ 0, 014 gZ/Hz 800 - 1400 Hz @ I. 00 gZ/Hz
1400 - 2006 Hz @ -9 dB/oct

2000 Hz @ 0.33 gZ/Hz

:! Composite = 38. 0 grins Composite = 36.0 grins

4. Vehicle Dynamics Criteria

Longitudinal Axis Late ral Axe s

3.5 - 5 Hz @ 0.7 G's peak* 2 - 5 Hz @ 2.0 G's peak* I

5 - 10 Hz @ 0.7 G's peak 5 - 10 Hz @ 0.5 G's peak
10 - 40 Hz @ I. 0 G_s peak 10 - 40 Hz @ 3, 7 Gts peak

5. Shock Test Criteria (2 shocks/axis)

See Tables II, IX and X.

* Design Criteria Only

p, RoDUCIBILrP/OFTaB
pAGIIS POOR
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Subzone 6-2 SRB AFT Skirt--Stations 1930-1837 (General
Specifications)

Same as Subzone 6-2-A below.

Subzone 6-Z-A Input to Components Mounted on the SRB Aft Skirt,
Weight of Component <Z5 lb.

1. Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang, Axes

20 Hz @ 0.013 gZ/Hz 20 Hz @ 0.011 gZ/Hz
20 - II0 Hz @ +6 dB/oct. 20 - 30 Hz @ +6 dB/oct

_: II0- Z00 Hz @0.38 gZlHz 30 - 53 Hz @0.025 gZ/Hz
Z00 - 395 Hz @ -9 dBloct 53 - 150 Hz @+6 dBloct

395 - 800 Hz @ 0.050 gZ/Hz 150 - 800 Hz @ 0.20 gZ/Hz
800 - Z000 Hz @ -6 dB/oct 800 - 2000 Hz @ -6 dB/oct

Z000 Hz @ 0.0080 gZ/Hz Z000 Hz @ 0. 032 gZ/Hz

Composite = i0.9 grins Composite = 15.4 grins

2. Lift-offRandom Vibration Criteria (50 sec plus I0 sec/mission in

each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 010 gZ/Hz 20 Hz @ 0.016 gZ/Hz
20 - I00 Hz @ +6 dB/oct 20 - 250 Hz @ +3 dB/oct

I00 - 200 Hz @0. Z5 gZ/Hz 250 - 1000 Hz@0. Z0 gZ/Hz
200 - 280 Hz @ -12 dB/oct I000 - 2000 Hz @ -3 dB/oct

280 - 1200 Hz @ 0.060 gZ/Hz Z000 Hz @ 0. I0 g'/Hz
1200 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.036 gZ/Hz

• Composite = II.6 grins Composite = 17.7 grrns

00000003-TSA07



8-2-A (Cont.) [

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in
each axis)

• Radial Axis Long. and T_ng. Axes

20 Hz @ 0.13 gZ/Hz 20 Hz @ 0. 080 gZ/Hz
20 - 60 Hz @ +3 dB/oct 20 - 30 Hz @ +6 dB/oct ,

60 - 200 Hz@ 0.40 gZ/Hz 30 - 800 Hz@0.18 gZ/Hz
200 - 360 Hz @ -12 dB/oct 800 - 2000 Hz @ -3 dB/oct i

360 - 1000 Hz @ 0.040 gZ/Hz 2000 H_ @ 0. 072 gZ/Hz
1000 = 2000 Hz @ -3 dB/oct

2000 Hz @ 0.020 gZ/Hz

Composite = 11.9 grins Composite = 16.5 grins

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.05Z gZ/Hz 20 Hz @ 0. 044 gZ/Hz a
Z0 - 110 Hz @ +6 dB/oct 20 - 30 Hz @ +6 dB/oct

110 - 200 Hz @ 1. ' gZ/Hz 30 - 53 Hz @ 0.10 gZ/Hz
200 - 395 Hz @ -9 ci_/oct 53 - 150 Hz @+6 dB/oct

395 - 800 Hz @0.20 gZ/Hz 150 - 800 Hz @0,80 gZ/Hz
800 - 2000 Hz @ -6 dB/oct 800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.032 ga/Hz 2000 Hz @ 0.13 gZ/Hz

Composite = 21.9 grins Composite = 30.8 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3.5 - 5 Hz @ 0.7 G's peak_ 2 - 5 Hz @ 2.0 G's peak,_

5 - I0 Hz @ 0.7 G's peak 5 - I0 HZ __ 0.5 G's peak

I0 - 40 Hz _ I.0 G's peak I0 - 40 Hz @ 3.7 G's peak

6. Shock Test Criteria (Z shocks/axis)

See Tables III,IX and X.

_ Design Criteria On17
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Subzone 6-Z-B Input to Components Mounted on the SRB Aft Skirt.
• " Weight of Component >- 25 but <75 Ib,

1, Acceptance Test Criteria (I rain/axis)

Radial Axis Long, and Tang. Axes

20 Hz @ 0.013 g'/Hz 20 - 39 Hz @ 0. 014 gZ/Hz
20 - 80 Hz @ +6 dB/oct 39 - II0 Hz @+6 dB/oct

80 - 200Hz@0.21 gZ/Hz II0 - 800Hz@0.11 gZ/Hz
200 - 395 Hz @ -9 dB/oct 800 - Z000 Hz @ -6 dB/oct

395 - 800 Hz@ 0.028 gZ/Hz Z000 Hz @ 0,018 g"/Hz
800 - 2000 Hz @ -6 dB/oct

Z000 Hz @ 0.0045 gZ/Hz

Composite = 8.4 grins Composite --II.5 grins

2. Lift-off Random Vibration Criteria (50 sec plus I0 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.010 gZ/Hz Z0 Hz @ 0.016 gZ/Hz
Z0 - 75 Hz @ +6 dB/oct Z0 - 140 Hz @+3 dB/oct

75 - 2.00 Hz @ 0. 14 gZ/Hz 140 - I000 Hz @ 0. II gZ/Hz
200 - 280 Hz @ -12 dB/oct I000 - 2000 Hz @ -3 dB/oct

280 - 12.00 Hz @ 0. 033 gZ/Hz Z000 Hz @ 0. 055 gZ/Hz
1Z00 - Z000 Hz @ -3 dB/oct

2000 Hz @ 0.020 gZ/Hz

Composite = 8.8 grins Composite = 13.4 grins

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in

each axis)

_ Radial Axis Long. and Tang. Axes

Z0 Hz @ 0.13 gZ/Hz Z0 - 800 Hz @ 0.10 g'/Hz
J Z0 - 34 Hz @ +3 dB/oct 800 - Z000 Hz ,_! -3 dB/oct

I 34 ZOO Hz '_0, ZZ ZO0O Hz '&0. 040 g_/Hz

- ._ g'/l{z
200 - 360 Hz @ -IZ dB/oct

360 - I000 Hz @ C. 0Zfi g:/Hz
' 1000 - Z000 Hz ¢_.-3 dB/oct

2000 Hz @ 0.011 g'/Hz

Composite = 8.9 _rms CornpoM1,, = 1l. 3 grins

...."o.,o°O_.,.,.o o.o,,o .:oo...._,,...°°.-,_. -o ."-_or-......°" ,°....._.i_%7:_:7_:-_--":_......_=_:-_ ._--=:..............
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6-Z-B (Cont.)

: 4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
_'. each axis)

1.

i: Radial Axis Long. and Tang. Axes
!
: 20 Hz @ 0. 052 gZ/Hz 20 - 39 Hz @ 0. 055 gZ/Hz ,

20 - 80 Hz @+6 dB/oct 39 - II0 Hz @+b dB/oct ,I

• : 80 - 200 Hz@ 0.83 gZ/Hz 110 - 800 Hz @0.44 gZ/Hz Jl
200 - 395 Hz @ -9 dB/oct 800 - 2000 Hz @ -6 dB/octi

395 - 800 Hz@0.11 gZ/Hz 2000 Hz @0.07Z gZ/I-Iz
i 800 - Z000 Hz @ -6 dB/oct
_: Z000 Hz @ 0.018 gZ/Hz

Composite ffi 16. 8 grins Composite = Z3.1 grins '_

5. Vehicle Dynamics Criteria

Longitudinal Axis Late ral Axe s

3.5 - 5 Hz @ 0.7 G's peak* 2 - 5 Hz @ 2.0 G's peak*

5 - 10 Hz @ 0.7 G's peak 5 - 10 Hz @ 0.5 G's peak

l0 - 40 Hz @ I.0 G's peak I0 - 40 Hz @ 3.7 G's peak

6. Shock Test Criteria (Z shocks/axis)

See Tables III, IX and X.

* Design Criteria Only

-,>li
i
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Subzone 6-2-C _Components Mounted on the SRB Aft Skirt,
Weigh_ of Component _ 75 lb,

< -

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

:i
' 20 Hz @ 0. 013 gZ/Hz 20 - 29 Hz @ 0.0075 gZ/Hz

20 - 60 Hz @ +6 dB/oct 29 - 82 Hz @ +6 dB/oct ,
60 - 200 Hz @0.1t gZ/Hz 82 - 800 Hz @0.060 gZ/Hz

i _ 200 - 395 Hz @ -9 dB/oct 800 - Z000 Hz @-6 dB/oct 1
_ 395 - 800 Hz @ 0.015 gZ/Hz Z000 Hz @ 0.0098 gZ/Hz

: 800 - Z000 Hz @ -6 dB/oct

I: 2000 Hz @ 0. 0024 gZ/Hz

Composite = 6.3 grins Composite = 8.6 grins

2. Lift-off Random Vibration Criteria (50 sec plus I0 sec/mission in

each axis)

I

i Radial Axis Long. and Tang, Axes

20 Hz @ 0.-010 gZ/Hz 20 Hz @ 0.016 gZ/Hz
20 - 55 Hz @ +6 dB/oct Z0 - 75 Hz @ +3 dB/oct

55 - 200 Hz @ 0.077 gZ/Hz 75 - I000 Hz @ 0.060 gZ/Hz
200 - 280 Hz @ -12 dB/oct 1000 - 2000 Hz @ -3 dB/oct i

280 - 1200 Hz @ 0.018 gZ/Hz Z000 Hz @ 0.030 gZ/Hz i1200 - 2000 Hz @ -3 dB/oct

ZOO0 Hz @ O, 010 gZ/Hz

Composite = 6.6 grins Composite = 10.0 grins

3. Boost Random Vibration Criteria (80 sec" plus 40 see/mission in

each axis)

Radial A:ds Long. and Tang. Axes

' 20 - 200 Hz @ 0.12 g'/Hz Z0 - 800 Hz @ 0,054 g'/Hz
200 - 360 Hz @ -12 dB/oct 800 - Z000 Hz _ -3 dB/oct

360 - 1000 Hz @ O. OlZ g'/Hz 2000 Hz @ 0.023 g_'/Hz
1000 - Z000 Hz ..Cr-3 dB/oct

3000 Hz @ 0.00b0 g_/Hz

Composite = 6.7 ,- Corn, posit(: = q.0 ,,

:i

4
J

1 q'}
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6.Z.C (Cont.) I

4. Reentry Random Vibr_tion Criteri_ (60 sec plus 30 see/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.052 gZ/Hz 20 - 29 Hz @ 0.030 gZ/Hz , :
Z0 - 60 Hz @ +b dB/oct 29 - 82 Hz @ +6 dB/oct
60 - ZOOHz @ 0.45 gZ/Hz 8Z - 800 Hz @0.24 gZ/Hz

! ZOO- 395 Hz@ -9 dB/oct 800 - 2000Hz@ -6dB/oct
395 - 800 Hz@0.060 gZ/Hz 2000 Hz@0.039 gZ/Hz
800 - Z000 Hz @ -6 riB/oct

Z000 Hz @ 0. 0095 gZlHz

Composite = IZ. 6 grins Composite = 17. Z grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Late ral Axe s

3.5 - 5 Hz @ 0.7 G's peak* 2 - 5 Hz @ 2.0 G's peak_
5 - I0 Hz @ 0.7 G's peak 5 - 10 Hz @ 0.5 G's peak [

! I0 - 40 Hz @ 1.0 G's peak I0 - 40 Hz @ 3.7 G's peak

• 6. Shock Test Criteria (Z shocks/axis)

See Tables III,IX and X.

Design CriteriaOnly
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Zone 7 SRB Fuel Cylinder and Bulkheads.
},

Subzone 7-I SRB Aft Fuel Bulkhead--Stationa I875-1818.(Gene_al

_i Specifications)

• i Same as Subzone 7-I-A below.

' Subzone 7-I-A Input to Components Mounted on the SRB Aft Fuel
Bulkhead. ,

1, Acceptance Test Criteria (1 rain/axis) j

Direction A Directions B and C

20 - 73 Hz @ 0.00017 gZ/Hz Z0 - 50 Hz @ 0.0050 gZ/Hz
73 - 170 Hz @+15 dB/oct 50 - 150 Hz @+3 d.B/oct

170 - 2000 Hz @ 0.01Z g_/Hz 150 - 500 Hz @ 0.015 g'/Hz
500 - Z00n Hz @ =6 dB/oct

2000 Hz @ 0. 00095 gZ/Hz

Composite =4.8 grins Composite = 3.4 grins

Z. Flight Random Vibration Criteria (4 rain plus 2 rain/mission in each
axis)

i
Z0 - 50 Hz @ 0.020 gZ/Hz

I: 50 - 150 Hz @ +3 dB/oct
150 - 500 Hz@0.060 gZlHz
500 - 2000 Hz @ -6 dB/oct

Z000 Hz @ 0.0038 gZ/Hz

Composite = 6.9 grrns

3. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Direction A Directions B and C

20 - 73 Hz @ 0.00070 g:/Hz 20 ° Z40 Hz @ 0.00094 gZ/Hz
73 - 170 Hz @ +15 dB/oct 240 - 700 Hz @ +9 dB/oct

170 - 2000 Hz ,_ 0.050 g_/Hz 700 - Ia00 Hz @ 0.024 gZ/Hz
1200 - 1000 Hz @ -9 dB/oct

2000 Hz @ 0.0051 g'/Hz

Composite = 9.6 grins Composite = 5.0 grins
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,: 4. Vehicle Dynarnic_ Critoria

_!. Longitudinal Axis Lateral Axis

t

5 " 40 Hz @ I. 0 G's peal- 5 - I0 Hz @ 0.6 G's peak

10 - 40 Hz @ 3.7 G's peak ' ,

5. Shock Test Criteria (2 shocks/axis) I
See Tables IV, D_a and X

Direction A--Perpendicular to Bulkhead ,|

Direction B--Tangential to Bulkhead iDirection C--Tangential to Bulkhead, Perpendicular to Di_':t!O;,1:

•Design Criteria Only

i
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_ Subzone 7-Z SRB Aft Fuel Cylinder--Stations 1837-1180.

Subzone 7.-Z-I SRB Aft Fuel Cylinder--Stations 1837-1180.(General

_i Specifications)

Same as Subzone 7-Z-l-A below,

S_bzone 7-Z-l-A In_t to Components Mounted on the SRB Aft Fuel

C71inde r. ' '_

I, Acceptance Test Criteria (I rain/axis}

Radial Axis Long. and Tang, Axes

20 Hz @ 0.0090 gZ/Hz 20 - 50 Hz @ 0,0050 gZ/Hz
Z0 - 180 Hz @ +6 dB/oct 50 - 150 Hz @+3 dB/oct

180 - 280 Hz @ 0,78 gZ/Hz 150 - 500 Hz @0.015 gZ/Hz
280 - 2000 Hz @ -6 dB/oct 500 - Z000 Hz @ -6 dB/oct

2000 Hz @ 0,015 gZ/Hz Z000 Hz @ 0, 00095 g:/H_

Composite = 17,6 grins Composite = 3.4 grins

2. Flight Random Vibration Criteria (4 rain plus 2 rain/mission in each
axis)

Z0 - 50 Hz @ 0,020 g_/Hz
50 - 150 Hz @ +3 dB/oct

150 - 500 Hz @0,060 gZ/Hz
500 - Z000 Hz @ -6 dB/oct

2000 Hz @ 0,0038 gZ/Hz

Composite = 6,9 grins

3, Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0, 036 gZ/Hz Z0 Hz @ 0.0039 g'/Hz
Z0 - 180 Hz @ +6 dB/oct Z0 - 80 bIz @ +6 dB/oct

180 - Z80 Hz _ 3. 13 g:/Hz 80 - Z75 Hz @ 0.063 gZ/Hz ]
Z80 - 2000 Hz @ -6 dB/oct 275 - 560 Hz ,_ -9 dB/oct .!

Z000 Hz @ 0.059 g_/Hz 560 - Z000 Hz @ 0.0075 g_/Hz

Composite = 35. Z ,, Composite = 5.6 cy_rms "_rms i
I

J
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_l! 7-2-1-A (Cont.)
4, Vehicle Dynamics Criteria

Longitudinal Axis Late ral Axe s

:' 3.5 - 5 Hz @ 1.0 C;ts peak* Z - 5 Hz @ 1.7 G's peak*
S - 40 Hz @ 1.0 G's peak 5 - I0 Hz @ 0,6 G's peak

10 - 40 Hz @ 1° 7 G'S peak

5. Shock Test Criteria (2 shocks/axis) j.

See Tables IV, IX and X. _I

? . !

*Design Criteria Only ,,:i

2O4
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Subzone 7-2-2 SRB/ET Attach Ring _Station 151 l.(General

Specifications)

Same as Subzone 7-2-2-A below.

Subzone 7-Z-2-A Input to Components on the SRB/ET Attach Ring.

I, Acceptance Test Criteria (I rain/axis)

Radial and Tangential Axes Longitudinal Axis
J

20 Hz @ 0.0025 gZ/Hz 20 - 105 Hz @ 0.030 gZ/Hz
20- 120 Hz @+6dB/oct 105 - 180 Hz @+9 dB/oct

120- 200 Hz@0.095 gZ/Hz 180 - 1000 Hz @0.16 gZ/Hz
200 - 375 Hz @-9 dB/oct 1000 - 1125 Hz @+12 dB/oct

375 - 2000 Hz @ 0.015 gZ/Hz IIZ5 - 1400 Hz @ 0.25 gZ/Hz
1400 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.085 gZlHz

Composite = 6.4 grrns Composite = 17. 9 grrns

2, Lift-offRandom Vibration Criteria (50 sec plus I0 sec/mission in
each axis)

Radial and Tangential Axes Longitudinal Axis

20 - 50 Hz @ 0.020 gZ/Hz 20 - 85 Hz @ 0.014 gZ/Hz
50 - 150 Hz @+3 dB/oct 85 - 220 Hz @+6 dB/oct

150- 500 Hz @0.060 gZ/Hz 220 - 900 Hz @ 0.090 gZ/Hz
500 - 2000 Hz @ -6 dB/oct 900 - 1175 Hz @+9 dB/oct

2000 Hz @ 0.0038 gZ/Hz 1175 - 1500 Hz @ 0.20 gZ/Hz
1500 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.11 gZ/Hz

Composite = 6.9 grrns Composite = 15, 7 grins

#

J 205
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7-Z-Z-A (Cont.)L_

ili 3, Boost Random Vibration Criteria (80 sec plus 40 see/mission in
]i each axis)

i Radial and Tangential Axes Longitudinal Axis
i

ZO - 50 Hz @ 0.020 gZ/Hz Z0 - 75 Hz @ 0.0060 gz/I-Iz

50- 150 Hz@+3dB/oct 75 - 220 Hz @+6 dB/oct ' ii_ 150- 500Hz @0.060 ga/Hz Z20 - 950 Hz @0.048 gZ/Hz
500 - 2000 Hz @ -6 dBloct 950 - I175 Hz @ +9 dB/oct il

i 2000 Hz @ 0.0038 ga/Hz 1175 - 1500 Hz @ 0.090 gZ/Hz i_i 1500 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.050 g2/Hz ii
i

;_ Composite = 6.9 grins Composite = I0. 8 grins i

4. Reentr 7 Random Vibration Criteria (60 sec plus 30 see/mission in
each axis)

Radial and Tangential Axes Longitudinal Axis

ZG Hz @0.010 gZ/Hz 20 - 105 Hz @0.12 gZ/Hz
20- 120 Hz @+6dB/oct 105 - 180 Hz @+9 dB/oct 1

' 1_0 - 200 Hz @0.38 gZ/Hz 180 - 1000 Hz @ 0.63 gZ/Hz
200 - 375 Hz @-9 dB/oct I000 - 1125 Hz @+12 dB/oct

375 - 2000 Hz @ 0.060 gZ/Hz 1125 - 1400 Hz @ 1.00 gZ/Hz
1400 - ZO00 Hz @ -9 dB/oct

Z000 Hz @ 0.34 gZ/Hz _i

Composite = 35.8 grinsComposite = 12.9 grins ,_
i

5, Vehicle Dynamics Criteria

?

Longitudinal Axis Late r al Axe s

3.5 - 5 Hz @ 1.0 G's peak* 2 - 5 Hz @ 1.7 G's peak* 1

5 - 40 Hz @ 1.0 O's peak 5 - I0 HZ @0.6 G's peak 1
I0 - 40 HZ @ 1. 7 G's peak i

6. Shock Test Criteria (Z shocks/axis)

See Tables iV, IX and X.

":,Design Criteria Only

J
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Subzone 7-3 SRB Forward Fuel Cylinder--Stations I180-5Z4.

_I (General Specifications)

I_: Same as Subzone 7-3-A below.
I,

Subzone 7-3-A Input to Components on the SRB Forward Fuel
C ylinde r.

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long, and Tang. Axes

20 Hz @ 0, 0014 gZ/Hz 20 - 50 Hz @ 0, 0050 gZ/Hz
20 - 150 Hz@+6 dB/oct 50 - 150 Hz @+3 dB/oct

150 - 280 Hz@0.080 gZ/Hz 150 - 500 Hz @0,015 gZ/Hz
280 - 2000 Hz @ -I0 dB/oct 500 - 2000 Hz @ -6 dB/oct

Z000 Hz @ 0.00012 gZ/Hz Z000 Hz @ 0. 00095 gZ/Hz

Composite = 4.8 grins Composite = 3.4 grins

2. Flight Random Vibration Criteria (4 rain plus 2 rain/mission in each
axis)

20 - 50 Hz @ 0.020 g_/Hz
50 - 150 Hz @ +3 dB/oct

150 - 500Hz@ 0.060 gZ/Hz
500 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 0038 gZ/Hz

Composite = 6,9 grins

3. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0055 gZ/Hz 20 Hz @ 0. 0016 gZ/Hz
20 - 150 Hz @ +6 dB/oct Z0 - 80 Hz @ +9 dB/oct

150 - Z80 Hz @ 0.31 gZ/Hz 80 - 200 Hz @ 0. II g"/Hz
280 - 2000 Hz @ -10 dB/oct 200 - 800 Hz @ -I0 dB/oct

Z000 Hz @ 0.00050 gZ/Hz 800 - Z000 Hz @ 0. 0053 g_/Hz

Composite = 9.6 _rms Composite = 5. 3 grins



7-3-A(co,,t.) {_i
!! 4. Vehicle Dynamics Criteria

i Longitudinal Axis Late ral Axe s
i!

3,5 5 Hz @ 1,0 G's'peak* 2 5 Hz @ 1,7 G's peak*!: ° .
!i 5 - 40 Hz @ 1.0 G's peak 5 - 10 Hz @ 0.6 G's peak ,

" 10 - 40 Hz @ 1.7 G's-peak

5. Shock Test Criteria (2 shocks/axis)

See Tables IV, IX and.X.

* Design Criteria Onl7 7
I

!
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*_ " i Subzone 7-4 SRB Forward Fuel Bulkhead--Stations 531-486 ................
(Gene r al Specific ations)

1 i! Same as Subzone 7-4-A below.

_, Subzone 7-4-A Input to Components on the SRB Forward Fuel
• ' Bulkhead.

I. Acceptance Test Criteria (I rain/axis)

_ Direction A Directions B and C

20 - 55 Hz @ 0.00018 gZ/Hz ZO - 50 Hz @ 0. 0050 gZ/Hz
55 - 200 Hz @ +12 dB/oct 50 - 150 Hz @ +3 dE/oct

200 - 300 Hz.@ 0.032 gZ/Hz 150 - 500 Hz @ 0.015 gZlHz
300 - 2000 Hz @ -3 dB/oct 500 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.00095 gZ/Hz 2000 Hz @ 0.00095 gZ/Hz "

Composite = 4.7 grins Composite = 3.4 grins l

2. Flight Random Vibration Criteria (4 rain plus 2 rain/mission in each
axis)

20 - 50 Hz @ 0.020 gZ/Hz
50 - 150 Hz @ +3 dB/oct

150 - 500 Hz @ 0.060 gZ/Hz
500 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.0038 gZ/Hz

Composite = 6.9 grins

3. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Direction A Directions B and C 1

20 - 55 Hz @ 0.00070 gZ/Hz 20 Hz @ 0.0012 g'/Hz
55 - 200 Hz @ +12 dB/oct 20 - 40 Hz @  �dB/oct

200 - 300 Hz @ 0. 13 gZ/Hz 40 - 300 Hz @ 0.0047 gZ/Hz
300 - 2000 Hz @ -3 dB/oct 300 - 450 Hz @ +12 dE/oct

2000 Hz @ 0,019 gZ/Hz 450 - I000 Hz _@0.024 gZ/Hz i
I000 - 2000 Hz (_ -9 dB/oct

2000 Hz '_ 0. 0030 g:/Hz

Composite = 5.0 _,Composite = 9.5 grms _rrns

20'-_
b

A
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7-4-A (Cont.)

4. Vehicle Dynamics Criteria

Longitudinal Axis Late r al Axe s
i

3.5 - 5 Hz _ 1.0 G*s peak* 2 - 5 Hz @ 1.7 G's peak*
5 - 40 Hz @ 1.0 G's peak 5 - I0 Hz @ 0. b G's peak

I0 - 40 Hz @ I. ? GIs peak

5. Shock Test Criteria (Z shocks/axis)

See Tables IV, IX and X.

Direction A--Perpendicular to Bulkhead
Direction B--Tangential to Bulkhead
Direction C--Tangential to Bulkhead, Perpendicular to Direction B

Design Criteria Only

210 ::
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Zone 8 SRB Forward Skirt

': .....: Subzone 8-I SRB Forward Skirt-*Stations 524-485 (General
Specific ation s)

I, Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes
I

Z0 Hz @ 0.0025 gZ/Hz 20 Hz @ 0, 0040 gZ/Hz
: 20 - 60 Hz @+3 dB/oct 20 - I00 Hz @+3 dB/oct
:,i 60 Hz @ 0.0075 gZ/Hz I00 - 1000 Hz @ 0.020 gZ/Hz

60 - 250 Hz @ +6 dB/oct I000 - Z000 Hz @ -6 dB/oct

• 250 - 600 Hz @ 0.13 g'/Hz Z000 Hz @ 0.0050 gZ/Hz
600 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.0033 gZ/Hz

Composite = 9.4 grins Composite = 5.4 grins
;i

2. Lift-offRandom Vibration Criteria (50 sec plus I0 sec/mission in

each axis)

: Radial Axis Long. and Tang, Axes

20 Hz @ 0.0072 gZ/Hz 20 Hz @ 0.012 gZ/Hz

::_ 20 - 55 Hz @ +3 dB/oct 20 - 73 Hz @ +3 dB/oct
• 55 Hz @ 0.020 gZ/Hz 73 Hz @ 0.044 gZ/Hz
_' 55 - 200 Hz @+6 dB/oct 73 - I00 Hz @+6 dB/oct

200 - 600 Hz @0.25 gZlHz I00 - 150 Hz @0.083 gZ/Hz
600 - Z000 Hz @ -9 dB/oct 150 - 190 Hz @ -9 dB/oct

Z000 Hz @ 0.0064 gZ/Hz 190 - I000 Hz @ 0.040 gZ/Hz
I000 - Z000 Hz @ -6 dB/oct

Z000 Hz @ 0.010 gZ/Hz

Composite = 13.6 grins Composite = 7.9 grins ii
i
!
I

i

I
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i! 8.l (Cont.)

3. Boost Random Vibration Criteria (80 sec _lus 40 see/mission ineach axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0,010 gZ/Hz 20 Hz @ 0. 016 gZ/Hz
20 - 60 Hz @+3 dB/oct 20 - I00 Hz @ +3 dB/oct ,

60 Hz @ 0.030 gZ/Hz I00 - 1O00 Hz @ 0,080 gZ/Hz
60 - 250 Hz @ +6 dB/oct 1000 - 2000 Hz @ -6 dB/oct

2:50- 600 Hz @0.50 gZ/Hz Z000 Hz @0.020 gZ/Hz

} 600 - 2000 Hz @ -9 dB/oct
2000 Hz @ 0.013 gZ/Hz

Composite = 18.8 grins Composite = I0. 8 grins

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.12 gZ/Hz 20 Hz @ 0.060 gZ/Hz I
Z0 - 120 Hz @+3 dB/oct 20 - 100 Hz @+3 dB/oct I
120 - 200 Hz @ 0.70 gZ/Hz I00 - 150 Hz @ 0.30 gZ/Hz
200 :, 235 Hz @ -6 dB/oct 150 - 235 Hz @ -12 dB/oct

235 - 500Hz @0.50 gZlHz 235 - 800 Hz @0.050 gZ/Hz
500 - 1000 Hz @ -12 dB/oct 800 - 2000 Hz @ -6 dB/oct

I000 Hz @ 0. 032 gZ/Hz 2000 Hz @ 0.0080 gZlHz
1000 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.0041 gZ/Hz

Composite = 18.3 grins Composite = 9.6 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Late ral Axe s

,J

3.5 - 5 Hz @ 0.7 G's peak* Z - 5 Hz @ 4.3 G's peak _

5 - 10 Hz ,_ 0.7 G's peak 5 - I0 Hz @ 0.5 G's peak

I0 - 40 Hz @ I.0 G's peak I0 - 40 Hz @ 4.3 G'S peak

6. Shock Test Critecia (Z shocks/axis)

See Tables V, IX and X. I

I_ ",: Design Criteria Only



Subzone 8-I-I SRB Forward Skirt Skin and Stringers--Stations

524-485 (General Specifications)

Same as Subzone 8-1-l-A below,

Subzone 8-1-1*A Input to Components Mounted on the SRB Forward
Skirt Skin or Stringers--Stations 524-485. Weight
of Component < 30 lb.

I

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long, and Tang, Axes

20 Hz @ 0.030 gZ/Hz 20 Hz @ 0.0078 gZ/Hz
20 - 120 Hz @ +3 dB/oct 20 - 90 Hz @ +3 dB/oct

120 - 200 Hz@0.18gZlHz 90 - 150 _z @0.035 gZlHz -,
200 - Z35 Hz @-6dB/oct 150 - 575 Hz @-12 dB/oct

Z35 - 500 Hz @0.12 gZ/Hz 575 - II00 Hz @0.00062 gZ/Hz
500 - 2000 Hz @ -12 dB/oct II00 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.00050 gZ/Hz 2000 Hz @ 0. 00019 g'/Hz

Composite = 9. I grins Composite = Z. 5 grins

Z. Lift-offRandom Vibration Criteria (50 sec plus I0 sec/mission in

each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0025 gZ/Hz 20 Hz @ 0.0033 gZ/Hz
20 - 200 Hz @+6 dB/oct 20 - I00 Hz @ +6 dB/oct

200 - 600 Hz @ 0,25 gZ/Hz I00 - 150 Hz @ 0,083 g_/Hz
600 - 2000 Hz @ -12 dB/oct 150 - 310 Hz @ -9 dB/oct

2000 Hz @ 0.0020 gZ/Hz 310- i000 Hz @ 0.0090 gZ/Hz
1000 - Z000 Hz @ -3 dB/oct

2000 Hz @ 0.0045 g'/Hz

Composite = IZ.9 grins Composite = 5.0 grins

.i!
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8-1°IoA (Cont.)

3. Boost Random Vibration-Criteria (80 se¢ plu_ 40 _ec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0033 g_/Hz 20 Hz @ 0.0026 gZ/Hz
20- 250 Hz @+6 dBloct 20 - 100Hz @+b dB/oc: '

250 = 600Hz @0.50 gZ/Hz 100 - 150 Hz @0.066 gZ/Hz
600 = 2000 Hz @ -12 dB/oct 150 - 380 Hz @ -,6 dBloct

2000 Hz @ 0.0041 g_/Hz 380 - 1000 Hz @ 0.010 gZ/}{z
1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ O. 0051 gZ/Hz

Composite = 17. 7 grins Composite = 5.0 grins

4, Reentry Random Vibration Criteria (60 se¢ plus 30 see/mission in
each axis)

Radial Axis Long. and Tang. Axes

; 20 Hz @ 0, 12 gZ/Hz 20 Hz @ 0.031 gZ/Hz
,_,' 20 - 120 Hz @+3 dB/oct 20 - 90 Hz @+3 dB/oct

!'!il IZ0" 200Hz@0"70gZ/Hz 90" 150Hz@0"14gZ/Hz
Z00 - 235 Hz @ -6 dB/oct 150 - 575 Hz @ -12 dB/oct

235- 500 Hz@0.50 gZ/Hz 575- 1100 Hz @0.0025 gZ/Hz
500 - 2000 Hz @ -12 dB/oc_ 1100 - 2-000 Hz @ -6 dB/oct

Z000 Hz @ 0. 0020 g_/Hz 2000 Hz @ 0.00076 gZ/Hz

Composite - 18.2 grins Composite = 5.0 grins

5, Vehicle Dynamics Criteria

Longitudinal Axis Late r al Axe s

3.5 - 5 Hz @ 1.0 G's peak* 2- 5 Hz @ 1.7 G's peak*
5 o 40 Hz @ 1,0 G's peak 5 - 10 Hz @ 0.6 G'S peak

I0 - 40 P_z @ I.7 C's peak

o b. Shock Test Criteria (2 shocks/axis)

See Tables V0 IX and X.

_iJ _' Design Criteria Only I

J
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11! Subzone 8-I-I-B _Componentn Mounted on the SR_ Forward
Skirt 3kin or Stringer_-,,$tations 524-485, Woigh_
of Component _ 30 but < 60 lb,

1. Acceptance Test Criteria (l min/axi0)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 030 g_/Hz 20 Hz @ 0.0078 g_/Hz ,
20 - 60 Hz @ +3 dB/oct, 20 - 90 Hz @ +3 dB/oct

.... b0- 200 Hz @0.088 g'/Hz 90 - 150 Hz @0.035 gZ/Hz
Z00 - 235 Hz @ -6 dB/oct, 150 - 575 Hz @ -12 dB/oct

235 - 500 Hz@0.062 gZ/Hz 575 - 1100 Hz @0.00062 gZ/Hz
500 - 2000 Hz @ -12 dB/oct 1100 - 2000 Hz @ -6 dB/oct

Z000Hz @0.00025 gZ/Hz 2000 Hz @0.00019 g/Hz

Composite : 6.6 grins Composite : 2.5 grins

2. Lift-off Random Vibration Criteria (50 sec plus 10 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0025 gZ/Hz 20 Hz @ 0. 0033 gZ/Hz
20 - 140 Hz @+6 dB/oct 20 - 1')0 Hz @+6 dB/oct

140 - 600 Hz @0,12 gZ/Hz I00 - 150 Hz @ 0.083 gZ/Hz
600 - 2000 Hz @-12 dB/oct 150 - 310 Hz @ -9 dB/oct

2000 Hz @ 0.0010 gZ/Hz 310 - 1000 Hz @ 0.0090 gZ/Hz
1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.0045 gZlHz

" Composite = 5.0 grinsComposite - 9.2 grins



8-1-I-B (Cont,)
I

3, Boost Random Vibration C_it_ia (80 _c plu_ 40 _ec/_is_ion in

oath axiQ)

Radial Axis Long, and Tang. Axca

20 Hz @ 0, 0033 gZ/Hz 20 Hz @ 0, 0026 gZ/Hz
20 - t75 Hz @+6dBloct 20 - 100 Hz @+6 dBloct ' "

175 - 600 Hz@0.25 g2/Hz I00 - 150 Hz @0,060 _IHz i
600 - 2000 Hz @ =12 dB/oct 150 = 380 Hz @-6 dB/oct

2000 Hz @ 0.0021 gZ/Hz 380 - 1000 Hz @ 0.010 gZ/Hz
1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0,0051 gZ/Hz

Composite = 13.0 grins Composite = 5.0 grins "

4. Reentry Random Vibration Criteria (60 sec plus 30 see/mission in
each axis)

i

Radial Axis Long. and Tang. Axes

20 Hz @ 0.12 gZlHz 20 Hz @ 0.031 gZ/Hz I
20 - 60 Hz @ +3 dB/oct 20 - 90 Hz @ +3 dB/oct I

60 - 200 Hz @0.35 gZ/H= 90 - 150 Hz @0.14 gZ/Hz
200 - 235 Hz @ -6 dB/oct 150 - 575 Hz @-12 dB/oct

235 - 500 Hz @0.25 gZ/Hz 575 - 1100 Hz @0.0025 g"-/Hz
500 - 2000 Hz @ -12 dB/oct 1100 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.0010 gZ/Hz 2000 Hz @ 0.00076 gZ/Hz

Composite = 13.3 grins Composite = 5.0 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Late ral Axe s

3.5 - 5 Hz @ 1.0 G's peak* 2 - 5 Hz _ 1.7 G's peak_,
5 - 40 Hz @ 1.0 G's peak 5 - 10 Hz @ 0.6 G'_ peak

10 - 40 Hz '._ 1.7 G's peak

6. Shock Test Criteria (2 shocks/axis)

See Tablus V, IX and X.

g, Design Criteria Only I

,7;.
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Subzone 8-l-l-C Input to Cor,_onents Mounted on the SRB Forward
Skirt Skin or Stringers--Stations 524-485. Weight
of Component - 60 lb.

i I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long, and Tang. Axes

20 Hz @ 0.030 g_/Hz 20 Hz @ 0.0078 gZ/Hz '
20 - 38 Hz @ +3 dB/oct 20 - 90 Hz @ +3 dB/oct

38 - 200 Hz @ 0,055 gZ/Hz 90 - 150 Hz @0.035 gZ/Hz
200 - 235 Hz @-6 dB/oct, 150 - 575 Hz @-12 dB/oct

235 - 500 Hz @ 0.040 gZ/Hz 575 - 1100 Hz @ 0.00062 gZ/Hz
500 - 2000 Hz @ -12 dB/oct 1100 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.00016 gZ/Hz 2000 Hz @ 0.00019 gZ/Hz
_a

Composite = 5.3 grins Composite = 2.5 grins

2. Lift-off Random Vibration Criteria (50 sec plus 10 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0025 gZ/Hz 20 Hz @ 0. 0033 gZ/Hz
20 - 115 Hz @ +6 dB/oct 20 - I00 Hz @ +6 dB/oct

115 - 600 Hz @ 0.080 gZ/Hz 100 - 150 Hz @ 0.083 gZ/Hz
600 - Z000 Hz @ -12 dB/oct 150 - 310 Hz @ -9 dB/oct

2000 Hz @ 0.00065 gZ/Hz 310 - 1000 Hz @ 0.0090 gZ/Hz
I000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.0045 gZ/Hz

Composite - 7.6 grins Composite = 5.0 grins



H

! s. i- ,-c (Cont.)

3. Boost Random Vibration Criteria (80 sec plus 40 sec/rnission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0033 gZ/Hz 20 Hz @ 0.0026 gZ/Hz
20 - 140 Hz@+6 dB/oct 20 * 100Hz @+6 dB/oct

140- 600Hz @0.16 gZ/Hz 100- 150Hz @0.068 gZ/Hz
600 - 2000 Hz @ -12 dB/oct 150 - 380 Hz @ -6 dB/oct

2000 Hz @ 0.0013 g'/Hz 380 - I000 Hz @ 0.010 gz/Hz
i000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.0051 gZ/Hz

Composite = I0.6 grrns Composite = 5.0 grrns

4. Reentry Random Vibration Criteria _60 sec plus 30 sec/rnission in

each axis)

, Radial Axis Long. and Tang. Axes

20 Hz.@ 0.12 gZ/Hz 20 Hz @ 0. 031 gZ/Hz [
20 - 38 Hz @ +3 dB/oct 20 - 90 Hz @ +3 dB/oct I
38- 200 Hz @0.22 gZ/Hz 90 - 150 Hz (_0.14 g'/?Iz
200- 235 Hz @-6 dB/oct 150 - 575 Hz @ -12 dB/oct

235 - 500 Hz @0.16 gZ/Hz 575 - II00 Hz @0.0025 gZ/Hz
500 - 2000 Hz @ -12 dB/oct II00 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.00063 gZ/Hz 2000 Hz @ 0. 00076 gZ/Hz

Composite = 10.7 grins Composite = 5.0 grrns

5. Vehicle Dynamics Critsria

Longitudinal Axis Lateral Axe s

3.5 - 5 Hz @ 1.0 G's peak_ 2 - 5 Hz @ 1.7 G's peak_

5 * 40 Hz @ I.0 G's peak 5 - I0 Hz @ 0.6 G's peak !

I0 - 40 Hz @ I. 7 G'S peak

6. Shock Test Criteria (2 shocks/axis) !

See Tables V, IX and X, I

_ Design Criteria Only' [
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i Subzone 8-I-2 SRB Forward Skirt Rings--Stations 524-485 (General
" i!,_ Specifications)

Same as Subzone 8-I-2-A below.

• ii
Subzone 8-I-2-A Input to Components Mounted on the SRB Forward

: Skirt Rings--Stations 524-485. Weight of Component i!
<40 lb.

!

t
1. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes :

20 Hz @ 0.0025 gZ/Hz 20 Hz @ 0.0040 gZ/Hz
20 - 400 Hz @ +3 dB/oct. 20 - 100 Hz @ +3 dB/oct

400 - 800 Hz @0.050 gZ/Hz 100 - 1000 Hz @0.020 gZ/Hz
800 - 2000 Hz @ -9 dB/oct 1000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.0032 gZ/Hz 2000 Hz @ 0.0050 gZ/Hz

Composite = 6.8 grrns Composite = 5.4 grrns

2. Lift-off Random Vibration Criteria (50 sec plus 10 sec/rnission in :i

ieach axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0072 gZ/Hz Z0 Hz @ 0.01Z gZ/Hz
20 - 150 Hz @+3 dB/oct 20 - I00 Hz @ +3 dB/oct

150 - 310 Hz @ 0.054 g'/Hz I00 - 150 Hz @ 0.060 gZ/Hz
310 - 400 Hz @+6 dB/oct 150 - 180 Hz @ -6 dB/oct

400 - 800 Hz @0.090 gZ/Hz 180 - 1000 Hz @ 0.040 gZ/Hz
800 - 2000 Hz @ -9 dB/oct 1000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.0058 gZ/Hz 2000 Hz @ 0. 010 gZ/Hz

Composite = 9.2 grrns Composite = 7.8 grins ii
---_. _

i

]
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8-I -2-A (Cont.) " !
i

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 H_ _ 0.010 gZ/Hz 26 Hz @ 0.016 g_-/Hz
20 - 400 Hz @+3 dB/oct 20 - 100 HZ @+3 dB/oct i

400 - 800 Hz @ 0.20 gZ/Hz 100 - i000 Hz @ 0.080 gZ/Hz
800 - 2000 Hz @ -9 dB/oct 1000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.013 gZ/Hz 2000 Hz @ 0. 020 gZ/Hz

ii Composite = 13.7 grins Composite = I0.8 grins

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 050 g'/Hz 20 Hz @ 0.060 gZ/Hz
20- 100 Hz @+3 dB/oct 20 - 100 Hz @+3 dB/oct

100 - 200 Hz @ 0.25 gZ/Hz 100 - 150 Hz @ 0.30 gZ/Hz i
• 20_Z- 260Hz_@-6 dE/oct 150 - 235 Hz @ -12 dE/oct _I

260 = 600 Hz @0.15 gZ/Hz 235 - 800 Hz @ 0.050 gZ/Hz-
600 - 2000 Hz @ -9 dE/oct 800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.0041 gZ/Hz 2000 Hz @ 0.0080 gZ/Hz ,.

Composite = 11.9 grins Composite = 9.6 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axe s

3.5 - 5 Hz @ 1.0 G's peak* 2 - 5 Hz @ 1.7 G's peak*

5 - 40 Hz @ 1.O G's peak 5 - l0 Hz @ 0.6 G's peak i_
10 - 40 Hz @ I.7 G's peak

6. Shock Test Criteria (Z shocks/axis)

See Tables %',IX and X.

* Design Criteria Only

220 /
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Subzone 8-I-2-B Input to Components Mounted on the SRB Forward

Skirt Rings--Stations 524-485. Weight of Component
--40 but < 80 lb.

I, Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

ii 20 Hz @ 0. 0025 gZ/Hz 20 Hz @ 0. 0040 gZ/Hz i

i 20 - 200 Hz @+3 dBloct 20 - 50 Hz @+3 dB/oct , ,_
200- 800Hz@0.025 gZ/Hz 50 - 1000Hz @0.010 gZ/Hz
800 - 2000 Hz @ -9 dB/oct I000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 0016 gZ/Hz 2000 Hz @ 0.0025 gZ/Hz
!;i

_i Composite = 3.8:: Composite = 5.1 grins grins

i

i 2. Lift-off Random Vibration Criteria (50 sec plus I0 sec/mission in "_

Ii each axis)
i

_, Radial Axis Long. and Tang. Axes

20 Hz @ 0.0072 gZ/Hz Z0 Hz @ 0.012 gZ/Hz
20 - 75 Hz @ +3 dB/oct 20 - 50 Hz @ +3 dB/oct

75 - 220 Hz @0.027 gZ/Hz 50 - 150 Hz @ 0.030 gZ/Hz
220 - 280 Hz @+6 dB/oct 150 - 180 Hz @ -6 dB/oct

280 - 800 Hz @0.045 gZ/Hz 180 - I000 Hz @0.020 gZ/Hz
800 - 2000 Hz @ -9 dB/oct I000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.0030 gZ/Hz 2000 Hz @ 0.0050 gZ/Hz

Composite = 5.5 grinsComposite " 6.8 grins

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in

each axis}

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0.010 gZ/Hz Z0 Hz @ 0.016 gZ/Hz
Z0 - 200 Hz @ +3 dB/oct 20 - 50 Hz @ +3 dB/oct

= 200 - 800 Hz @0, I0 gZ/Hz 50 - I000 Hz @ 0.040 gZ/Hz
800 - 2000 Hz @-9 dB/oct I000 - 2000 Hz ,Cv -6 dB/oct

3000 Hz @ 0,0065 gZ/Hz Z000 Hz _ 0.010 gZ/Hz

:3
Composite = 10.2 grins Composite = 7.7 grm:_

¢
,, 221

L;

2..

..... 6ooo0oo3:TSc65



: 8-1-2- B (Cont.)

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/rnission in
each axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0. 050 gZ/Hz 20 Hz @ 0. 060 gZ/Hz
20 52 Hz @ +3 dB/oct 20 50 Hz @ +3 dB/octI, m 1

• 52 - 200 Hz @ 0. 13 gZ/Hz 50 - 150 Hz@ 0. 15gZ/Hz '
_=: 200- 260 Hz @-6 dB/oct 150 - 235 Hz @-12 dB/oct i

260- 600 Hz@ 0.075gZ/Hz 235- 800 Hz@ 0.025gZ/Hz
]

---,, 600 - ZOO0 Hz @ -9 dB/oct 800 - 2000 Hz @ -6 dB/oct
i 2000 Hz @ 0.0021 gZ/Hz 2000 Hz @ 0. 0040 gZ/Hz

I:, Composite = 8.6 grrns Composite = 7. 1 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Late raI Axe s

3.5 - 5 Hz @ 1.0 G's peak* 2 - 5 Hz @ 1.7 O's peak-_
5 - 40 Hz _ 1.0 G's peak 5 - 10 Hz @ 0.6 G's peak

I0 - 40 Hz @ I.7 G's peak

6. Shock Test Criteria (Z shocks/axis)

See Tables V, IX and X.

* Design Criteria Only

O0000003-TSC06



Subzoae 8-1-Z-C Input to Components Mounted on the SRB Forward
Skirt Rings--Stations 524-485. Weight of Component
-> 80 Ib,

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 0025 gZ/Hz 20 Hz @ 0.0040 gZ/Hz

20 - 130 Hz @ +3 dBloct Z0 - 33 Hz @ +3 dBloct '
130- 800 Hz@ 0,016 gZ/Hz 33 - 1000Hz @0.0065 gZ/Hz i
800 - Z000 H_ @ -9 dB/oct 1000 - Z000 Hz @ -6 dB/oct

Z000 Hz @ 0, 0010 gZ/Hz 2000 Hz @ 0, 0016 gZ/Hz

i Composite = 4. I grins Composite = 3. I grin s

,w

i 2. Lift-off Random Vibration Criteria (50 sec plus I0 sec/mission in
each axis)

i;

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 0072 gZ/Hz 20 Hz @ 0. 012 gZ/Hz
20 - 50 Hz @ +3 dB/oct Z0 - 34 Hz @ +3 dB/oct

50- 180 Hz@ 0.018 gZ/Hz 34 - 150 Hz @0.020 gZ/Hz
180 - 230 Hz @ +6 dB/oct 150 - 180 Hz @ -6 dB/oct
230 - 800 Hz @ 0.030 gZ/Hz 180 - 1000 Hz @ 0.013 g'/Hz
800 - 2000 Hz @ -9 dB/oct I000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 0020 gZ/Hz 2000 Hz @ 0. 0033 gZ/Hz

Composite = 5,6 grins Composite = 5.0 grins

3. Boost Random "v-_bration Criteria (80 sec plus 40 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0. 010 gZ/Hz Z0 Hz @ 0. 016 gZ/Hz
20 - 130 Hz @ +3 dB/oct Z0 - 33 Hz @ +3 dB/oct

i30 - 800 Hz @ 0.065 gZ/Hz 33 - I000 Hz @ 0.026 g:/Hz
800 - Z000 Hz @ -9 dB/oct I000 - Z000 Hz @ -6 dB/oct

Z000 Hz @ 0. 0042-gZ/Hz Z000 Hz @ 0. 0065 gZ/Hz

Composite = 8.3 grins Composite = 6. Z grins

J_
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8-1-Z-C (Cont.)

4. Reentry Random Vibration Criteria (60 sec plus 30 see/mission in I
i each axis)

Radial Axis Long. and Tang. Axes

20 HZ @ 0.050 gZ/Hz 20 Hz @ 0. 060 gZ/Hz
20 ® 30 Hz @ +3 dBloct 20 - 34 Hz @ +3 dBloct

30 - 200 Hz @ 0,075 gZ/Hz 34 - 150 Hz @ 0.10 gZ/Hz
200 o 245 Hz@-6 dB/oct 150 - 235 Hz@ -12dB/oct

245 - 600 Hz @ 0. 050 gZ/Hz 235 - 800 Hz @ 0.017 gZ/Hz
600 - 2000 Hz @ -9 dB/oct 800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.0014 gZ/Hz 2000 Hz @ 0.0028 gZ/Hz

Composite = 6.9 grins Composite = 5.6 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Late ral Axe s

3.5 - 5 Hz @ 1.0 G's peak* 2 - 5 Hz @ 1,7 G's peak*

5 - 40 Hz @ 1.0 G's peak 5 - l0 Hz @ 0.6 G's peak

I0 - 40 Hz @ Io 7 G's peak I

6. Shock Test Criteria (Z shocks/axis)

See Tables V, IX and X.

Design Criteria Only

ilil RI_PRODUCIBILITYOF THEORI_AL PAGE B POOR
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_.. Subzone 8-2 SRB Forward Skirt--Stations 484-434 (General
Specifications)

1. Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.13 gZ/Hz 20 Hz @ O. 012 gZ/Hz
20 - 50 Hz @ +3 dB/oct 20 o 50 Hz @ +3 dB/oct

50 - 275 Hz @0.32 gZ/Hz 50 - 130 Hz @ 9.030 gZ/Hz
275 - 380 Hz @-9 dB/oct 130 - 390 Hz @+3 dB/oct ,

380 - 500 Hz @0.12 gZlHz 390 - 1200 Hz @ 9.090 gZ/Hz
500 - 950 Hz @ -IZ dB/oct 1200 - 2000 Hz @-3 dB/oct I

950 - 1500 Hz @0.01O gZ/Hz 2000 Hz @ 9.055 gZ/Hz
1500 - 2000 Hz @ -6 dB/oct

Z0O0 Hz @ O. 0058 gZ/Hz

Composite = 12. O grins Composite = 12. I grins

2. Lift-off Random Vibration Criteria (50 sec plus 1O sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 036 gZ/Hz 20 Hz @ O. 056 g2/Hz
20 - 200 Hz @ +3 dB/oct 20 - 50 Hz @ +3 dB/oct

200 - 555 Hz @0.36 gZ/Hz 50 - 340 Hz @O.l,i g_/Hz
555 - 900 Hz @ -12 dB/oct 340 - 400 Hz @ +6 dB/oct

900 - 1500 Hz @ 0. 050 gZ/Hz 400 - 1200 Hz @ 0.19 gZ/Hz
1500 - ZOOO Hz @ -3 dB/oct 1200 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.038 gZ/Hz ZOO0 Hz @ O. II gZ/Hz

Composite = 16.3 grins Composite = 17.9 grrns

J

)
J
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! 8-2 (Cont.)

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.056 gZ/Hz 20 Hz @ 0.048 gZ/Hz
20 - 250 Hz @ +3 dB/oct 20 - 50 Hz @ +3 dB/oct

250- 550Hz@0.70gZ/Hz 50- 130Hz@0,12gZ/H , '
550- 900 Hz@-I2 dB/oct 130 - 390 Hz @+3 dB/oct

900 - 1500 Hz @ 0.10 gZ/Hz 390 - 1200 Hz @ 0.36 gZ/Hz t
i 1500 - 2000 Hz @ -3 dB/oct 1200 - 2000 Hz @ -3 dB/oct

i 2000 Hz @ 0.075 gZ/Hz 2000 Hz @ 0.22 gZ/Hz

Composite = 22,4 grins Composite = 24.2 grins

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.51 gZ/Hz 20 Hz @ 0. 060 gZ/Hz
20 - 50 Hz @+3 dB/oct 20 - 100 Hz @+3 dB/oct

50 - 275 Hz @ 1.30 gZ/Hz 100 - 150 Hz @0.30 gZ/Hz
275 - 380 Hz @ -9 dB/oct !50 - 235 Hz @ -12 dB/oct

380 - 500 Hz @0.50 gZ/Hz 235 - 800 Hz @0.050 gZ/Hz
500 - 950 Hz @ -12 dB/oct 800 - 2000 Hz @ -6 dB/oct

950 * 1500 Hz @ 0,040 gZ/Hz 2000 Hz @ 0. 0080 gZ/Hz
1500 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.023 gZ/Hz

Composite = 24,0 grins Conposite = 9.6 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Late r al Axe s

3.5 - 5 Hz @ 1.0 Gts peak _ 2 - 5 Hz @ 1.7 G's peak_
5 - 40 Hz @ 1.0 Gts peak 5 - 10 Hz @ 0.6 G's peak

I0 - 40 Hz @ 1.7 Gts peak

6, Shock Test Criteria (Z shocks/axis)

See Tables V, IX and X.



Subzone 8-Z-I SRB Forward Skirt Skin and Stringers--Stations

484-434 (General Specifications}

i Same as Subzone 8-2-I-A below.

S_bzone 8-2-I-A Input to Component,q Mounted on the SRB Forward
Skirt Skin or Stringers--Stations 484-434. Weight
of Component < 30 lb.

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0082 gZ/Hz 20 Hz @ 0.0062 gZ/Hz
20 - 250 Hz @ +6 dB/oct 20 - 80 Hz @ +3 dB/oct

250 - 600 Hz @ 0.12 gZ/Hz 80 - 150 Hz @ 0.025 gZ/Hz
600 - 2000 Hz @ -12 dB/oct 150 - 2000 Hz @ -5 dB/oct

2000 Hz @ 0,0010 gZ/Hz 2000 Hz @ 0.00014 gZ/Hz "

Composite = 8.8 grins Composite = 2.5 grins

2. Lift-off Random Vibration Crit_r._a(50 sec plus I0 sec/mission in

each axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ O.00Z5 gZ/Hz Z0 Hz @ O. 0033 gZ/Hz
i-, Z0 - ZOO Hz @+6 dB/oct Z0 - 100 Hz @+6 dB/oct

i' Z00 - 600 Hz @0.25 gZ/Hz 100 - 150 Hz @ 0.083 g:/Hz

600 - 2000 Hz @ -IZ dB/oct 150 - 310 Hz @ -9 dB/oct ]l2000 Hz @0.0020 g'/Hz 310 - 1000 Hz @ 0.0090 gZ/Hz
I000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.0045 gZ/Hz

Composite = 12.9 grins Composite = 5.0 grins

00000003-TSC ] ]
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8-2-1 -A (Cont.)
!

i 3o Boost Random Vibration Criteria (80 sec plus 40 see/mission in
,. _ each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.033 g"/Hz 20 Hz @ 0.0026 gZ/Hz
20 - 250 Hz @+6 dB/oct 20 - I00 Hz @+6 dB/oct ,

- g_IHz250 = 600 Hz @0.50 gZ/Hz I00 150 Hz @0.066
600 - 2000 Hz @ -12 dB/oct 150 - 380 Hz @ -6 dB/oct _

• 2000 Hz. @ 0.0041 gZ/Hz 380 - 1000 Hz @ 0.010 gZ/Hz
1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.0051 gZ/Hz

Composite = 17.7 grins Composite = 5.0 grins

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. I0 gZ/Hz 20 Hz @ 0.025 gZ/Hz

20 - 100 Hz @ +3 dB/oct 20 - 80 Hz @ +3 dB/oct [
100 - 500 Hz @0.50 gZ/Hz 80 - 150 Hz @0.10 gZ/Hz
500 - 2000 Hz @ -12 dB/oct 150 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.0020 gZ/Hz 2000 Hz @ 0.00057 gZ/Hz

Composite = 17.5 grins Composite = 5.0 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axe s

3.5 - 5 Hz @ 1.0 G's peak_ 2 - 5 Hz ,_ 1.7 G's peak_

5 - 40 Hz @ 1.0 G's peak 5 - I0 Hz ;_ 0.6 G's peak

10 - 40 Hz _ I.7 G's peak
<

6. Shock Test Criteria (Z shocks/axis)
!

See Tables V IX and X. JJ

'i

_"Design Criteria Only

i
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Subzone 8-2-1-B _ Componqnts Mounted on the SRB Forward
Skirt Skin or Stringers--Stations 484-434° Weight

of Component _ 30 but < 60 lb,

1. Acceptance Test Criteria (1 rain/axis)

' Radial Axis Long. and Tang. Axes

20 Hz @ 0. 00082 gZ/Hz 20 Hz @ 0.0062 gZ/Hz
20 l 175 Hz @+6 dB/oct 20 - 80 Hz @ +3 dB/oct ,

175 - 600 Hz@0.062 gZ/Hz 80 - 150 Hz @0.025 gZ/Hz
600 - 2000 Hz @ -12 dB/oct 150 - 2000 Hz @ -6 dB/oct

200n Hz @ Q. 00052 gZ/Hz 2000 Hz @ 0.00014 gZ/Hz

Composite = 6.5 grins Composite = 2.5 grins

2. Lift-eEl Random Vibration Criteria (50 sec plus 10 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0025 gZ/Hz 20 H_ @ 0.0033 gZ/Hz
20 - 140 Hz @+6 dB/oct 20 - I00 Hz @+6 dB/oct

140-. 600Hz @0.12gZ/Hz 100 - 150 Hz @0.083 gZ/Hz
600 - 2000 Hz @-12 dB/oct 150 - 310 Hz @ -9 dB/oct

2000 Hz @ 0.0010 g_/Hz 310 -.I000 Hz @ 0.0090 gZ/Hz
1000 - 2000 Hz @ -3 dB/oc_

2000 Hz @ 0.0045 gZ/Hz

Composite = 9.2 grins Composite = 5.0 grins

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

I" 20 Hz @ 0, 0033 gZ/Hz 20 Hz @ 0, 0026 gZ/Hz
20 - i75 Hz @+6 dB/oct 20 - I00 Hz @+6 dB/oct

175 - 600 Hz @ 0.25 gZ/Hz 100 - 150 Ha (_ 0,066 gZ/Hz
600 - 2000 Hz @-12 dB/oct 150 - 380 Hz @ -6 dB/oct

2000 Hz @0.0021 gZ/Hz 380 - i000 Hz @ 0.010 gZ/Hz
i000 - 2000 Hz @ -3 dB/oct

2000 Hz _ 0,0051 gZ/Hz

Composite = 5, 0 _,Composite = 13.0 grins "rrns

-p
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_: 8-Z" l -B (Coat.)!L

4. Reentry Random Vibration Criteri_t (60 sec plus 30 see/mission in
each axis)

Radial Axis Long. and Tang. Axe8

Z0 Hz @ 0.10 g_/Hz Z0 Hz @ 0. 025 g_/Hz
Z0 - 50 Hz @ +3 dB/oct 20 - 80 Hz @ +3 dB/oct

50 - 500 Hz @0. Z5 gZ/Hz 80 - 150 Hz _ 0.10 gZ/Hz
500 - g000 Hz @ -IZ dB/oct 150 - 2000 Hz @ -6 dB/oct

g000 Hz @ 0.0010 g_/Hz 2000 Hz @ 0. 00057 gZ/Hz

Composite -- 12.6 grins Composite = 5.0 grins

5. Vehicle Dynar._ics Criteria
,i

Longitudinal Axis Lateral Axes

3.5 - 5 _ @ 1.0 G's peak* Z - 5 Hz @ 1.7 G's peak*

5 - 40 Hz @ I.0 G's peak 5 - I0 Ha @ 0.6 G's peak

I0 - 40 Hz @ I.7 G's peak

6. Shock Test Criteria (2 shocks/axis)

See Tables V, IX and X.

* Design Criteria Only

2
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Subzone 8-2-|-C Input to Components Mounted on the SRB Forward
Skirt Skin or Stringers--Stations 484-434. Weight
of Component __60 lb.

I, Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

'I

20 Hz @ 0.00082 g'-/Hz 20 Hz @ 0. 0062 g_/Hz
20 - 140 Hz @ +6 dB/oct 20 - 80 Hz @ +3 dB/oct '

140- 600 Hz @0.040 gZ/Hz 80 - 150 Hz @0.025 gZ/Hz
600 - 2000 Hz @ -12 dB/oct 150 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.00032 gZ/Hz 2000 Hz @ 0.00014 gZ/Hz

Composite = 5.3 grins Composite = 2.5 grins

2. Lift-off Random Vibration Criteria (50 sec plus I0 sec/mission in

each axis) 1

Radial Axis Long. and Tang, Axes

20 Hz @ 0.0025 gZ/Hz 20 Hz @ 0.0033 gZ/Hz
20 - I15 Hz @+6 dB/oct 20 - I00 Hz @+6 dB/oct

I15 - 600 Hz @ 0.080 g2/Hz I00 - 150 Hz @ 0.083 gZ/Hz
600 - 2000 Hz @-12 dB/oct 150 - 310 Hz @ -9 dB/oct

2000 Hz @0.00065 gZ/Hz 310 - I000 Hz @ 0.0090 gZlHz
I000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.0045 gZ/Hz

i

Composite = 7.6 grins Composite = 5.0 grins
I

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in
i

e ach axis) . ,_

:j

Radial Axis Long. and Tang. Axes i

20 Hz @ 0.0033 gZ/Hz 20 Hz @ 0.0026 gZ/Hz

Z0 - 140 Hz @+6 dB/oct 20 - I00 Hz @+6 dB/oct :i
140 - 600 Hz @ 0.16 gZ/Hz I00 - 150 Hz @ 0.066 gZ/Hz i!
600 - 2000 Hz @ -IZ dB/oct 150 - 380 Hz @ -6 dB/oct

2000 Hz @ 0.0013 gZ/Hz 380 - I000 Hz @ 0.010 gZ/Hz i

I000 - 2000 Hz @ -3 dB/oct I2000 Hz @ 0. 0051 gZ/Hz

¢Lomposite = 10.6 "rms_' Composite = 5.0 grrns



I I '
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I 8-Z- I -C (Cont.)

4. Reentry Random Vibration Criter,a (60 sec plus 30 sec/rr.ission in I
each axis) 1

Radial AXis Long. and Tang. Axes

20 Hz @ 0, 10 gZ/Hz 20 Hz @ 0.025 gZ/Hz
20 - 32 Hz @ +3 dBloct Z0 - 80 Hz @ + 3 dBloct

3Z- 500 Hz @0.16 gZJHz 80 - 150 Hz @ 0.10 gZ/Hz i
500 - ZO00 Hz @ -IZ dB/oct 150 - Z00O Hz @ -6 dB/oct

2000 Hz @ 0. 00063 gZ/Hz Z00O Hz @ 0.00057 gZ/Hz i,

Composite = I0. 1 grins Composite = 5.0 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3.5 - 5 Hz @ 1.0 G's peak _- Z - 5 Hz @ 1.7 G's peak*

5 - 40 Hz @ 1.0 G'S peak 5 - I0 Hz @ 0.6 G's peak

I0 - 40 Hz @ I.7 G's peak

6. Shock Test Criteria (2 shocks/axis)

See Tables V, IX and X.

Design Criteria Only
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Subzone 8-2oZ SRB Forward Skirt Rings--Stations 484-434 (General

Specifications)

ii Same as Subzone 8-2-2-A below.

!: Subzone 8-2-2-A Input to Components Mounted on the SRB Forwardi,

_ Skirt Rings--Stations 484-434. Weight of Component
<2:0 lb.

i I. Acceptance Test Criteria (I rain/axis)

ii Radiai Axis Long. and Tang. Axes

20 Hz @ 0. 13 gZ/Hz 20 Hz @ 0. 012 gZ/Hz
20 - 50 Hz @ +3 dB/oct 20 - 50 Hz @ +3 dB/oct

50 - 270 Hz @ 0.32 gZ/Hz 50 - 130 Hz @ 0.030 gZ/Hz
_ 270 - 865 Hz @ -9 dB/oct 130 - 390 Hz @+3 dB/oct 1

865 - 1500 Hz @ 0.010 gZ/Hz 390 - 1200 Hz @ 0. 090 gZ/Hz
_'_ 1500 Z000 Hz @ -6 dB/oct 1200 2000 Hz @ -3 dB/oct

2000 Hz @ 0.0058 gZ/Hz Z000 Hz @ 0.055 gZ/Hz
! ,

ill, Composite = II.4 grins Composite = 12. I grins -_

::_ 20 - 200 Hz @+3 dB/oct 20 - 50 Hz @ +3 dB/oct

2. Lift-offRandom Vibration Criteria (50 sec plus I0 sec/mission in
each axis)

= Radial Axis Long. and Tang. Axes

20 Hz @ 0. 036 gZ/Hz 20 Hz @ 0.056 gZ/Hz

200 - 400 Hz @ 0.36 gZ/Hz 50 - 340 Hz @ 0. i4 gZ/Hz

400 - 775 Hz @ -9 dB/oct 340 - 400 Hz @ +6 dB/oct ii

775 - 1500 Hz @ 0.050 gZ/Hz 400 - 1200 Hz @ 0.19 gZ/Hz
1500 - 2000 Hz @ -3 dB/oct 1200.- 2000 Hz @ -3 dB/oct

2000 Hz @ 0.038 gZ/Hz 2000 Hz @ 0. II ga/Hz

.l
Composite = 14.8 grins Composite = 17.9 grins

g3 3 )
/

j.

00000003-TSD03



8-2-2-A (Cont.)
r

! 3, Boost Random Vibration Criteria (80 sec plus 40 sec/mission in
! each axis)

Radia/ Axis Long. and Tang. Axes

ZO Hz @ 0.056 gZlHz Z0 Hz @ 0.048 gZ/I"T,.z

20 - 250 Hz @ +3 dB/oct Z0 - 50 Hz @ +3 dB/oct , ,_

Z50- 400 Hz @0.70 gZ/Hz 50 - 130 Hz @0.1Z gZ/Hz -'i
400 - 775 Hz @ -9 dB/oct 130 - . _ Hz @+3 dB/oct

775 - 1500 Hz @0.10 gZ/Hz 390 - lZ00 Hz @ 0.36 gZ/Hz ti
1500 - Z000 Hz @ -3 dB/oct 1Z00 - Z000 Hz @ -3 dB/oct

2000 Hz @ 0. 075 gZ/Hz Z000 Hz @ 0. Z2 gZ/Hz

= Composite = 24. Z grinsComposite Z0.3 grrns

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/rnission in 1
each axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0.51 gZ/Hz ZO Hz @ 0.80 gZ/Hz
20 - 50 Hz @ +3 dB/oct Z0 - 40 Hz @ +3 dB/oct

50 - Z70 Hz @ I.30 gZ/Hz 40 - 60 Hz @ I.60 gZ/Hz

ZY0 - 865 Hz @ -9 dB/oct 60 - 90 Hz @ -IZ dB/oct i
865- 1500 Hz @0.040 gZ/Hz 90 - 600 Hz @0_30 gZ/Hz 4

1500 - Z000 Hz @ -6 dB/oct 600 - 2000 Hz @ -3 dB/oct

Z000 Hz @ 0. 023 gZ/Hz 2000 Hz @ O, 090 gZ/Hz _I

Composite = ZZ. 8 grrns Composite = Zl. Z grins

5. 'Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axe s

3.5 - 5 Hz @ 1.0 G's peak_ 2 - 5 HZ @ I. 7 G's peak'*

5 - 40 HZ @ 1,0 G'S p_ak 5 - l0 Hz @.0.6 G's peak

I0 - 40 l-Iz@ I. 7 G's peak

6, Shock Test Criteria (Z shocks/axis)

See Tables V, IX and X.

Design Criteria Only

.i

. i
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! ' I 7

Subzone 8-2-2-B Input to Components Mounted on the SRB Forward
Skirt Rings--Stations 484-434. Weight of Con_ponent
-----20 but <60 lb.

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.13 gZ/Hz 20 Hz @ 0. 012 gZ/Hz
20 - 34 Hz @ +3 dB/oct. 20 - 34 Hz @ +3 dB/oct ,

34 - 270 Hz @ 0.22 gZ/Hz 34 - 85 Hz @ 0. 020 gZ/HZ
270 - 820 Hz @-9 dB/oct,, 85 - 255 Hz @+3 dB/oct

820 - 1500 Hz @ 0.0078 gZ/Hz 255 - 1200 Hz @ _,_060 gZ/Hz
1500 - 2000 Hz @ -6 dB/oct 1200 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.0042 gZ/Hz 2000 Hz @ 0.035 gZ/Hz

Composite = 9.3 grrns Composite = 10.0 grin s -_

Z. Lift-off Random Vibration Criteria (50 sec plus i0 _ec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 036 gZlHz 20 Hz @ 0.056 gZ/Hz
20 - 135 Hz @ +3 dB/oct 20 - 34 Hz @ +3 dB/oct

135 - 400 Hz @ 0.24 gZ/Hz 34 - 280 Hz @ 0.093 gZ/Hz
400 - 775 Hz @ -9 dB/oct 280 - 330 Hz @+6 dB/oct

775 - 1500 Hz @ 0.033 gZ/Hz 330 - 1200 Hz @ 0.13 gZ/Hz

1500 - 2000 Hz @ -3 dB/oct 1200 - 2000 Hz @ -3 dB/oct
2000 Hz @ 0. 025 gZ/Hz 2000 Hz @ 0.077 gZ/Hz

Composite = 12.4 grins Composite = 14.9 grins



i

8-2-2-B (Cont.)

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in

each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.056 gZ/Hz 20 Hz @ 0.048 gZ/Hz
20 - 165 Hz @ +3 dB/oct 20 - 34 Hz @ +3 dB/oct 0 ._

165 - 400 Hz @0.46 gZ/Hz 34- 85 Hz @0.080 gZlHz !
400 - 775 Hz @-9 dB/oct 85 - Z55 Hz @+3 dB/oct ]i

775 - 1500 Hz @ 0.063 gZ/Hz 255 - IZ00 Hz @ 0. Z4 gZ/Hz
1500 - Z000 Hz @ -3 dB/oct IZ00 - Z000 Hz @ -3 dB/oct

i 2000 Hz @ 0.047 gZ/Hz 2000 Hz @0.14 gZ/Hz

Composite = 16.9 grins Composite - 20. I grins

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Radial Axis Long. and Tang, Axes

Z0 Hz @ 0.51 gZ/Hz Z0 Hz @ 0.80 gZ/I-Iz

20 - 34 Hz @ +3 dB/oct Z0 - 3Z Hz @ +3 dB/oct i

34 - ZY0 Hz @ 0.86 gZ/Hz 3Z - 57 Hz @ I.30 gZ/Hz
Z70 - 8Z0 Hz @-9 dB/oct 57 - 90 Hz @ -IZ dB/oct !

820 - 1500 Hz @0.031 gZ/Hz 90 - 600 Hz @ 0. Z0 gZ/Hz

1500 - 2000 Hz @ -6 dB/oct 600 - Z000 Hz @ -3 dB/oct i
ZOO0 Hz @ 0.017 gZ/Hz Z000 Hz @ 0.060 gZ/Hz !

Composite = 17.6 grinsComposite = 18.7 grins

i

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3.5 - 5 Hz @ 1.0 G's peak'_ Z - 5 Hz @ 1.7 Gts peak:W

5 - 40 Hz @ I.0 G's peak 5 - I0 Hz @ 0.6 G's peak
I0 - 40 Hz @ I.7 G's peak

6, Shock Test Criteria (2 shocks/axis)

See Tables V, IX and X.

e Desiun Criteria Only
- !
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/ !

Subzone 8-2-2-C Input to Components Mounted on the SRB Forward
Skirt Rings--Stations 484-434. Weight of Component
_-60 lb.

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.092 gZ/Hz 20 - 52 Hz @ 0.012 gZ/Hz
20- 30 Hz @+3 dB/oct 52 - 160 Hz @+3 dB/oct ,

30 - 270 Hz @ 0.14 gZ/Hz 160 - 1200 Hz @ 0.038 gZ/Hz

i 270- 805 Hz @-9 dB/oct 1200 - 2000 Hz @-3 dB/oct
805 - 1500 Hz @ 0.0052 gZ/Hz 2000 Hz @ 0.022 gZ/Hz

1500 - 2000 Hz @ -6 dBloct

! 2000 Hz @ 0.0030 gZ/Hz

Composite = 7.5 grins Composite = 8.0 grins .

2. Lift-off Random Vibration Criteria (50 sec plus 10 sec/mission in

each axis)

i Radial Axis Long. and Tang. Axes

20Hz @0.036 gZ/Hz 20 - 220 Hz @0.058 gZ/Hz
20 - 85 Hz @+3 dB/oct 220 - 270 Hz @ +6 dB/oct

85 - 400 Hz @ 0.15 gZ/Hz 270 - 1200 Hz @ 0.088 gZ/Hz
400 - 775 Hz @ -9 dB/oct 1200 - 2000 Hz @ -3 dB/oct

775 - 1500 Hz @ 0. 022 gZ/Hz 2000 Hz @ 0.053 gZ/Hz
1500 - 2000 Hz @ -3 dBloct

2000 Hz @ 0.016 gZ/Hz

Composite - I0.1 grins Composite = 12.3 grrns

i



.... 8-2-2-C (Cont.)• !. i
i

3. Boost Random Vfbration Criteria (80 sec plus 40 sec/mission in i

,, each axis)

i Radial Axis Long. and Tang. Axes

' 20 Hz @ 0.056 gZ/Hz 20 - 52 Hz @ 0.048 gZ/Hz
20 - 105 Hz @+3 dB/oct 52 - 160 Hz @+3 dB/oct

105 - 400 Hz @0.29 gZ/Hz 160 - lZ00 Hz @0..15 gZ/Hz

400 - 775 Hz @-9 dB/oct 1200 - Z000 Hz @-3 dB/oct j
775 - 1500 Hz @ 0.040 gZ/Hz 2000 Hz @ 0.090 gZ/FIz

1500 - Z000 Hz @ -3 dB/oct
Z000 Hz @ 0. 030 gZ/Hz

Composite = 16. 1 grinsComposite = 13.8 grins ..

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Radial-Axis Long. and Tang. Axes

ZO Hz @ 0.37 gZ/Hz ZO - 55 Hz @ 0.80 gZ/Hz
20 - 30 Hz @ +3 dB/oct 55 - 90 Hz @ -lZ dB/oct

30 - 270 Hz @ 0.55 gZ/Hz 90 - 600 Hz @ 0. I0 gZ/Hz I
Z70 - 805 Hz @ -9 dB/oct 600 - Z000 Hz @ -3 dB]oct

_ 805 - 1500 Hz @ 0.0Zl gZ/Hz 2000 Hz @ 0.030 gZ/Hz
_:" 1500 - 2000 Hz @ -6 dB/oct

i' Z000 Hz @0.01Z gZ/Hz

i_ Composite = 15.0 _'rms* Composite = lg. 7 grins

5, Vehicle Dynamics Criteria

Longitudinal Axis Late ral Axe s

3.5 - 5 Hz @ 1.0 G's peak.* 2 - 5 Hz @ 1.7 G's peak*

5 - 40 Hz @ 1.0 G's peak 5 - 10 [-[z@ 0.6 G's peak
i0 - 40 Hz @ 1.7 G's peak

6, Shock Test Criteria (2 shocks/axis)

See Tables V, IX and X.

* Design Criteria Only I
I

: RtpRoDucmna oF /
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Subzone 8-3 SRB Forward Skirt--Stations 433-395 (General
Spec ific ation s)

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 035 gZ/I-Iz Z0 Hz @ O. 050 gZ/Hz
20 - 73 Hz @+3 dB/oct 20 - 120 Hz @+3 dB/oct

: 73 Hz @ 0.12 gZ/Hz 120 - 1000 Hz @ 0.30 gZ/Hz ,
73 - 250 Hz @ +6 dB/oct I000 - 2000 Hz @ -9 dB/oct

250 - 600 Hz @ 1.00 gZ/Hz Z000 Hz @ 0.038 gZ/Hz jl
600 - 6Z0 Hz @-lZ dB/oct i

6Z0 - 700 Hz @0.85 gZ/Hz
700 - Z000 Hz @ -9 dB/oct

2000 Hz @ 0.038 gZ/Hz

Composite = 28. l grins Composite = i% 8 grins

2. Lift-offRandom Vibration Criteria (50 sec plus 10 sec/mission in

each axis)

Radia/ Axis Long. and Tang. Axes

20 Hz @ 0,015 gZ/Hz 20 Hz @ 0.024 gZ/Hz
20 - 115 Hz @+3 dB/oct Z0 - I00 Hz @+3 dB/oct

I15 Hz @0.082 gZ/Hz I00 - 150 Hz @0.1Z g_/Hz
I15 - 200 Hz @+6 dB/oct 150 - 185 Hz @ -6 dB/oct

200 - 715 Hz @ 0.25 gZ/Hz 185 - I000 Hz @0.080 gZ/Hz
715 - Z000 Hz @ -9 dB/oct I000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.01Z gZ/Hz Z000 Hz @ 0.0Z0 gZ/Hz

Composite = 15.0 grins Composite = 11.0 grins

2 3°
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S.3 (Cont.)

i
!ii 3. Boost Random Vibration Criteria ( 80 sec plus 40 sec/mission in

each axis)
i

Radial Axis Long. and Tang. Axes

20 Hz @ 0.019 gZ/Hz 20 Hz @ 0.032 gZ/Hz
20 - 120 Hz @+3dB/oct 20 - 100 Hz @+3 dB/oct

120 Hz @ 0.12 gZ/Hz i00 - 1000 Hz @ 0. lb gZ/Hz i
120- 250 Hz@+6dB/oct 1000- 2000 Hz @-6 dB/oct

250- 730 Hz @0.50 gZ/Hz 2000 Hz @ 0.040 gZlHz
730 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.025 gZ/Hz

Composite --21. i grins Composite = 15.2 grins

4. Reentry Random Vibration Criteria {60 sec plus 30 sec/mission in
each axis)

Radial Axis Lon 8. and Tang. Axes

• 20 Hz @ 0.14 gZ/Hz 20 Hz @ 0.Z0 gZ/Hz
20 - 73 Hz @ _-3dB/oct 20 - 120 Hz @+3 dB/oct

73 H_ @ 0.50 gZ/Hz 120 - I000 Hz @ I.20 gZ/Hz
73 - 250 Hz @ +6 dB/oct I000 - 2000 Hz @ -9 dB/oct

250 - 600 H:' @4.00 gZ/Hz 2000 Hz @ 0.15 gZ/Hz
600 - 620 HZ @-12 dB/oct

620 - 700 Hz@3.40 gZ/Hz
700 - 200'0 Hz @ -9 dB/oct

2000 Hz @ 0.15 gZ/Hz

Compos.[te = 56.3 grins Composite = 39.7 grins

5. Vehicle Dynamics Criteria

_ Longitudinal Axis Late ral Axe s

_' 3.5 - 5 }-Iz@ 1.0 G's peak_ 2 - 5 Hz @ 1.7 G's peak*

3: 5 - 40 Hz @ 1.0 G's peak 5 - I0 HZ @ 0.6 G's peak

Ii I0 - 40 Hz @ I.7 G's peak

6. Shock Test Criteria (Z shocks/axis)

See Tablcs %:,IX and X.

_-"Design Criteria Only

!.

"' o ,,o o ,, o o_ _ ,.
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!

_, Subzone 8-3-1 SRB Forward Skirt Skin and Stringers--Stations

433 - 395 _Ge_e r a l .Spe c ific ati ons)

Same as Subzone 8-3-I-A below,

Subzone 8-3-I-A Input to Components Mounted on the SRB Forward
Skirt Skin or Stringers--Stations 433-395, Weight
of Component < 30 lb.

I, Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0065 gZ/Hz 20 Hz @ 0. 0040 gZ/Hz
' 20 - 250 Hz @+6 dB/oct 20 - I00 Hz @ +3 dB/oct

250 - 600 Hz @ 1.00 gZ/Hz 100 - i50 Hz @0.020 gZ/Hz
600 - Z000 Hz @ -12 dB/oct 150 - ZZ5 Hz @ -9 dB/oct

i 2000 Hz @0.0082 gZ/Hz 225 - 1000 Hz @0.0058 gZ/Hz
i I000 - ZOO0 Hz @ -6 dB/oct

2000 Hz @ 0.0014 gZ/Hz

"'. Composite = 25. I grins Composite = 3.2 grins

2,....LHt-off Random Vibration Criteria (50 sec plus I0 sec/rnission in
each axis)

Radial Axis Long, and Tang, Axes

20 Hz @ 0.0025 gZ/Hz 20 Hz @ 0. 0033 gZ/Hz
ZO - ZOO Hz @+6 dB/oct Z0 - I00 Hz @+6 dB/oct

Z00 - 600 Hz @0.25 gZ/Hz I00 - 150 Hz @0.083 gZ/Hz
600 - Z000 Hz @ -IZ dB/oct 150 - 310 Hz @ -9 dB/oct

2000 Hz @0.0020 gZ/Hz 310 - I000 Hz @ 0.0090 g_'/Hz
100(I- g000 Hz @ -3 dB/oct

2000 Hz @ 0. 0045 gZ/Hz

Composite = 12'.9 grins Composite = 5.0 grins



!I i 3. Boost Random Vibration Criteria (80 sec plus 40 see/mission in

e ach axi s)

Radial-Ax_s ..... Long. and Tang. Axes

20 Hz @ 0. 0033 gZ/Hz 20 Hz @ 0.0026 gZ/Hz
20 - 250 Hz @+6 dB/oct 20 - 100 Hz @ +6 dB/oct

250 - 600 Hz @0.50 gZ/Hz 100 - 150 Hz @0.066 gZ/Hz '
600 - 2000 Hz @-12 dB/oct 150 - 380 Hz @-6 dB/oct

2000 Hz @0.0041 gZ/Hz 380 - 1000 Hz @ 0.010 gZ/Hz
1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0,0051 gZ/Hz

Composite = 17. 7 grins Composite = 5.0 grins

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.026 gZ/Hz 20 Hz @ 0.016 gZ/Hz
20 - 250 Hz @+6 dB/oct 20 - 100 Hz @+3 dB/oct

250- 600 Hz @4.00 gZ/Hz I00 - 150 hlz @ 0.080 gZ/Hz
600 - 2000 Hz @ -lZ dB/oct 150 - 225 Hz @ -9 dB/oct

2000 Hz @ 0. 033 gZ/Hz 225 - 1000 Hz @ 0.023 gZ/Hz
, I000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 0058 gZ/Hz

= Composite = 6.4 grins '
Composite 50.2 grins

5, Vehicle Dynamics Criteria I

Longitudinal Axis Lateral Axes

3.5 - 5 Hz @ 1.0 G's peak* 2 - 5 Hz @ 1.7 G's peak_,

5 - 40 Hz @ 1.0 G's peak 5 - I0 Hz @ 0.6 G's peak

I0 - 40 Hz @ 1.7 G'S peak

6. Shock Test Criteria (2 shocks/axis)

See Tables V, IX and X.

_ Design Criteria Only

.#i

J
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Subzone 8-3-1-B Input to Component_ Mounted on the SRB Forward
i Sl_irt Skin or Stringer_--Stations 433-395. W_ight
i of Component __30 but < 60 lb.
!

il I. Acceptance Test Criteria (! rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0065 gZ/Hz 20 Hz @ 0. 00082 gZ/Hz
20- 175 Hz @+6 dB/oct 20 - 100 Hz @+6 dB/oct

175- 600 Hz@0.50 gZ/Hz 100 - 150 Hz @0.021 g_/Hz
600- 2000 Hz @-12 dB/oct 150 - 310 Hz @-9 dB/oct

2000 Hz @ 0.0040 gZ/Hz 310 - IC00 Hz @ 0. 0022 gZ/Hz
1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.0011 gZ/Hz

Composite = 18.4 grins Composite = 2.5 grins

2. Lift-off Random Vibration Criteria (50 sec plus 10 sec/mission in
each axis}

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 0025 gZ/Hz 20 Hz @ 0.0033 g2/Hz
20 - 140 Hz @+6 dB/oct Z0 - 100 Ha @+6 dB/oct

140 - 600 Hz @ 0. IZ gZ/Hz 100 - 150 Hz @ 0.083 gZ/Hz
600 - 2000 Hz @-12 dB/oct 150 - 310 Hz @-9 dB/oct

ZOO0 Hz @ 0. 0010 gZ/Hz 310 - 1000 Hz @ 0.0090 gZ/Hz
1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.0045 g'/Hz

Composite = 9.2 grins Composite = 5.0 grins



8-3- I -B (Cont. }.

3. Boost Random Vibration Criteria (80 _oc plus 40 see/mission in

each axis)

Radial Axis Long. and Tang. Axes

• 20 Hz @ 0.0033 gZlHz Z0 Hz @ 0.00Z6 g_IHz
20 - 175 Hz @+6 dBloct 2-0- I00 Hz @+6 dBloct

175 - 600 Hz@0.25 g_/Hz I00 - 150 Hz @0.066 gZ/Hz '

600 " 2000 I'_Z @ ll_ dB/oc_ 150 - 380 Hz @ -6 dB/oct I
%@

Z000 Hz @ 0.0021 gZ/Hz 380 - I000 Hz @ 0.010 gZ/Hz
I000 - 2000 I-Iz@ -3 dB/oct

2000 Hz @ 0.0051 g_/Hz

i Composite = 13.0 grrns Composite - 5.0 grrns

4@ Reentry Ra,1_dorn Vibration Crite ri_ (60 sec plus 30 sec/mis sion in

each axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0.026 gZ/Hz 20 Hz @ 00016 gZ/Hz
Z0 - 175 Hz @ +6 dB/oct 20 - 58 Hz @ +3 dB/oct

175 - 600 Hz @ Z.00 gZ/Hz 58 - 150 Hz @ 0.046 gZ/Hz
600 - Z000 Hz @ -IZ dB/oct 150 - ZZ5 Hz @ -9 dB/oct

2000 Hz @0.016 gZ/Hz 2Z5 - I000 Hz @0.014 gZ/Hz
I000 - Z000 Hz @ -6 dB/oct

Z000 Hz @ 0.0035 gZ/Hz

Composite - 36.8 grrns Composite = 5.0 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Late r al Axe s

', 3.5 - 5 Hz @ 1.0 G'S peak-',-" 2 - 5 Hz @ 1.7 G'S peak*

5 - 40 Hz @ 1.0 G's peak 5 - I0 Hz @ 0.6 G'3 peak
• I0 - 40 Hz @ I.7 G's peak

6. Shock Test Criteria (Z shocks/axis)

See Tables V, IX and X.

-q: :,_Design Criteria Only

I

_4.1
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Subzone 8-3=1-C Input to Components Mounted on the SRB Forward
Skirt Skin or Stringers--Stations 433-395. Weight
of Component _-60 lb.

I. Acceptance Test Criteria (I rnin/axis)

Radial A_is Long. and Tang. Axes ,

20 HZ @ 0.0065 gZ/Hz 20 Hz @ 0.00083 gZ/Hz
20 - 140 Hz @+6 dB/oct 20 - I00 Hz @+6 dB/oct

140- 600 Hz @0,32 gZ/Hz 100 - 150 Hz @0,021 gZ/Hz
600 - 2000 HZ @-12 dB/oct 150 - 310 Hz @ -9 dB/oct

Z000 Hz @0,0028 gZ/Hz 310 - I000 Hz @ 0,0022 gZ/Hz
I000 - Z000 Hz @ -3 dB/oct

Z00C Hz @ 0.0011 gZ/Hz

Composite = 15.1 grrns Composite = 2,5 grrns

2, Lift-offRandom Vibration Criteria (50 see plus I0 see/mission in .ii
each axis)

Radial Axis Long, and Tang. Axes

20 Hz @ 0, 0025 gZ/Hz 20 Hz @ 0.0033 gZ/Hz
20 - ll5 Hz @+6 dB/oct Z0 - I00 Hz @+6 dB/oct

I15 - 600 Hz @0,080 gZ/Hz 100 - 150 Hz @ 0,083 gZ/Hz
600 - 2000 Hz @-12 dB/oct 150 - 310 Hz @-9 dB/oct

Z000 Hz @ 0, 00065 gZ/Hz 310 - 1000 Hz @ 0.0090 gZ/Hz
I000 - Z000 Hz @ -3 dB/oct

Z000 Hz @ 0,0045 g_/Hz

Composite - 7.6 grrns Composite = 5.0 grrns

]

i_.Ii4PRODUCIBILITYOF 'HiE

ORIgiNAL PAGE IS POOR
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8 -3-1 -C (Cont.)

3. Boost Random Vibration Criteria (80 sec plus 40 sec/rnission in I

each axis)

!

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0033 gZ/Hz 20 Hz @ 0.0026 gZ/Hz
20 - 140 Hz @+6 dB/oct 20 - 100 Hz @+6 dB/oct

140- 600 Hz @0.16 gZ/Hz 100 - 150 Hz @0.066 gZ/Hz '
600- 2000 Hz @-12 dBloct 150 - 380 Hz @ -6 dBloct

2000 Hz @ 0.0013 gZ/Hz 380 - I000 Hz @ 0.010 gZ/Hz
1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.0051 gZ/H21

Composite = I0.6 grins Composite = 5.0 grins

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/rnission in
each axis)

Rad_a/ Axis Long. and Tang. Axes

20 Hz @ 0.026 gZ/Hz 20 Hz @ 0.016 gZ/Hz

20 - 140 Hz @ +6 dB/oct 20 - 58 Hz @ +3 dB/oct I
140 - 600 Hz @ 1.30 gZ/Hz 58 - 150 Hz @ 0.046 gZ/H=
600 - 2000 Hz @-IZ dB/oct 150 - Z25 Hz @ -9 dB/oct

2000 Hz @ 0.011 gZ/Hz 225 - I000 Hz @ 0.014 gZ/Hz
I000 - Z000 Hz @ -6 dB/oct

2000 Hz @ 0.0035 gZ/Hz

Composite = 30.2 grrns Composite = 5.0 grins

5. Vehicle Dynamics Criteria

Longitudinal Axi s L ateral Axe s

:3:

_. 3,5 - 5 Hz @ 1.0 G's peak_, 2 - 5 Sz @ 1.7 G's peak*
5 - 40 Hz @ 1.0 G's peak 5 - I0 Hz @ 0.6 G's peak

I0 - 40 Hz @ I.7 G's peak

6. Shock Test Criteria (?.shocks/axis)

See Tables V, IX and X.

_'Design Criteria Only !
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q!i/

_" Subzon,_ 8-3-2 SRB Forward Skirt Ring @ Station 424 (General ,

i speciications

Same as Subzone 8-3-Z-A below.

i Subzone 8-3-Z-A Input to Components Mounted on the SRB Forward
Skirt Ring @ Station 424. Weight of Component
< ZO lb.

: _ 1 Acceptance Test Criteria (1 rain/axis)

,, Radia/Axis Long. and Tang. Axes

! 20 Hz @ 0.035 gZlHz ZO Hz @ 0.050 gZ/Hz

! Z0- 500 Hz @+3 dB/oct 20 - IZ0 Hz @+3 dB/oct
:: i 500 - 700 Hz @0.85 gZ/Hz 120 - I000 Hz @0.30 gZ/Hz

700 - 2000 Hz @ -9 dB/oct I000 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.038 gZ/Hz 2000 Hz @ 0.038 gZ/Hz

Composite = 25.4 grins Compos.te = 19.8 grins

i Z. Lift-off Random Vibration Criteria (50 sec plus I0 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

2.0 Hz @ 0.015 gZ/Hz 2.0 Hz @ 0.024 gZ/Hz
20 - 150 Hz @ +3 dB/oct 20 - 100 Hz @ +3 dB/oct

150 - 315 Hz @0.11 gZ/Hz 100 - 150 Hz @0.12 gZ/Hz
315 - 400 Hz @+6 dB/oct 150 - 185 Hz @-6 dB/oct

400 - 800 Hz @0.18 gZ/Hz 185 - 1000 Hz @0.080 gZ/Hz
800 - 2000 Hz @ -9 dB/oct 1000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.01Z gZ/Hz Z000 Hz @ 0.02.0 gZ/Hz

Composite = 13. I grins Composite = II.0 grins



! i 1 7I

8-3-2-A (Cont.)

!r 3" Boost Random Vibration Criteria (80 sec plus 40 sec/mission in
each axis)

!:

Radial Axis Long. and Tang. Axes

20 Hz @ 0.019 gZ/Hz 20 Hz @ 0.032 gZ/Hz
20 - 400 Hz @+3 dB/oct 20 - 100 Hz @ +3 dB/oct

400 - 800 Hz@0.38 gZ/Hz 100 - 1000 Hz @0.16 gZ/Hz
800 - 2000 Hz @ -9 dB/oct 1000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.025 gZ/Hz 2000 Hz @ 0,040 gZ/Hz )

Composite = 18.9 grins Composite = 15.2 grins

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.14 gZ/Hz 20 Hz @ 0.20 gZ/Hz
20 - 500 Hz @+3 dB/oct 20 - 120 Hz @+3 dB/oct

500 - 700 Hz @ 3.40 gZ/Hz 120 - I000 Hz @ 1.20 gZ/Hz
700 - 2000 Hz @ -9 dB/oct I000 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.15 gZ/Hz Z000 Hz @ 0.15 gZlHz

Composite = 50.8 grins Composite = 39. 7 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Late ral Axe s

3.5 - 5 Hz @ 1.0 G's peak* 2 - 5 Hz @ 1.7 G's peak_

5 - 40 Hz @ i.0 G's peak 5 - I0 Hz @ 0.6 G's peak

I0 - 40 Hz @ 1.7 G's peak

6. Shock Test Criteria (2 shocks/axis)

See Tables V, IX and X.

Design Criteria Only



Subzone 8-3-2-B Input to Components M(_,_nted on the SRB Forward
" Skirt Ring @ Station 424. Weight of Component

j -_ Z0 but < 60 lb.

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0.035 gZ/Hz 20 Hz @ 0.050 gZ/Hz
20 - 340 HZ @ +3 dB/oct 20 - 80 Hz @ +3 dB/oct

• 340- 700 Hz @0.58 gZ/Hz 80 - I000 Hz @0. Z0 gZlHz
-_' 700 - 2000 Hz @ -9 dB/oct I000 - 2000 Hz @ -9 dB/oct

_, 2000 _ 0.025 gZlHz Z000 Hz @ 0.025 gZlHz
2 :

Composite = 71.9 grins Composite = 16.3 grins

Z. Lift-off Random Vibration Criteria (50 sec plus i0 sec/mission in

each axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0.015 gZ/Hz Z0 Hz @ 0.024 gZ/Hz
20 - I00 Hz @ +3 dB/oct Z0 - 63 Hz @ +3 dB/oct

I00 - 260 Hz @ 0.073 gZ/Hz 63 - 150 Hz @ 0.075 gZ/Hz
260 - 330 Hz @+6 dB/oct 150 - 185 Hz @ -6 dB/oct

330 - 800 Hz @ 0.1Z gZ/Hz 185 - I000 Hz @ 0.050 gZ/Hz
800 - Z000 Hz @ -9 dB/oct I000 - Z000 Hz @ -6 dB/oct

2000 Hz @ 0. 0077 gZ/Hz 2000 Hz @ 0.013 gZ/Hz

Composite = I0.9 grins Composite = 8.8 grins

3. Boost Random Vibration Criteria (80 sec plus 40 see/mission in J:

each axis) !
Radial Axis Long. and Tang. Axes

20 Hz @ 0. 019 g'/Hz 20 Hz @ 0. 032 gZ/Hz i
20 - 260 Hz @ +3 dB/oct 20 - 62 Hz @ + 3 dB/oct

260 - 800 Hz @0. Z5 gZ/Hz 62 - 1000 Hz @ 0.10 gZ/Hz
800 - 2000 Hz @ -9 dB/oct 1000 - Z000 I tz @ -6 dB/oct

2000 Hz @ 0.016 gZ/Hz Z000 Hz @ 0,025 gZ/Hz

Composite = 15.9 grins Composite = 12.1 _,_rlTl S



:J

8-3-2-B (Cont.)

4. Reentry Random Vibration Criteria (60 sec plus 30 8ec/miBsion in {
each axis)

Radial Axis Long. and Tang. Axes

:: Z0 Hz @ 0.14 gZ/Hz Z0 Hz @ 0. Z0 gZlHz
20 - 340 Hz @ +3 dB/oct Z0 - 80 Hz @ +3 dB/oct

340 - 700 Hz @Z. 30 gZ/Hz 80 - I000 Hz @0.80 g'/Hz

700 - Z000 Hz @ -9 dB/oct I000 - Z000 Hz @ -9 dB/oct i
Z000 Hz @ 0. I0 gZlHz Z000 Hz @ 0. I0 gZ/Hz

Composlte = 43.9 grins Composite • 32. 7 grins

5. .Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axe s

3.5 - 5 Hz _ l.O G's peak_ 2 . 5 HZ _ 1.7 G's peak*

S - 40 Hz @ 1.0 G's peak 5 - 10 Hz @ 0.6 G's peak
I0 - 40 Hz @ I.7 G's peak

6. Shock Test Criteria (Z shocks/axis) I

See Tables V, IX and X.

Design Criteria Only



!
P

Subzone 8-3-2-C _oComponents Mounted on the SRB Forward
• Skirt Ring @ Station 424. Weight of Component

_-60 lb.

!

i 1° Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.035 gZ/Hz 20 Hz @ 0.032 gZ/Hz
20 ° 210 Hz @ +3 dB/oct 20 - 80 Hz @ +3 dB/oct '

210 - 700 Hz @0.35 gZ/Hz 80 - 1000 Hz @0,12 gZ/bIz
700 - 2000 Hz @ -9 dB/oct 1000 - 2000 Hz @ -9 dB/oct l

2000 HZ @ 0.016 gZ/Hz 2000 Hz @ 0.016 gZ/Hz

Composite ffi 17. 7 grins Composite = 12. 9 grins

2. Lift-off Random Vibration Criteria (50 sec plus I0 sec/mission in

each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.015 gZ/Hz 20 Hz @ 0.024 gZ/Hz
20 - 65 Hz @ +3 dB/oct 20 - 42 Hz @ +3 dB/oct

65 - 200 Hz @0.047 gZ/Hz 42 - 150 Hz @0.050 gZ/Hz
200 - 260 Hz @+6 dB/oct 150 - 185 Hz @-6 dB/oct

260 - 800 Hz @ 0.077 gZ/Hz 185 - 1000 Hz @ 0.033 gZ/Hz
800 ° 2000 Hz @ -9 dB/oct 1000 - Z000 Hz @ -6 dB/oct

2000 Hz @ 0.0050 gZ/Hz 2000 Hz @ 0.0083 gZ/Hz

Composite = 8.9 grins Composite ffi7.1 grins

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in

each axis)

Radial Axis Long. and Tang. Axes ,,
!

_ 20 Hz @ 0.019 gZ/Hz 20 Hz @ 0.032 gZ/Hz

20 - 170 Hz @ +3 dB/oct 20 - 42 Hz @ +3 dB/oct• 170 - 800 Hz @0.16 gZ/Hz 42 = I000 Hz @0.067 gZ/Hz '_,_

l 800 - 2000 Hz @ -9 dB/oct 1000 - 2000 Hz @ -6 dB/oct !

2000 Hz @ 0.010 g_/Hz 2000 Hz @ 0.017 gZ/Hz I

• I

= Composite = 13.0 grins Composite = 9.9 grins ,i

_-' 4t i

_51 xi
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0-3°2-C (Cont.)

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mlssion in
_- each axis)

Radlal Axis Long. and Tang. Axes
!

20 Hz @ 0.14 gZ/Hz 20 Hz @ 0.13 gZ/Hz
20 - 210 Hz @ +3 dB/oct 20 - 80 Hz @ +5 dB/oct ,

:_ 210 - 700 Hz @ 1,40 gZ/Hz 80- 1000 Hz @0,50 gZ/Hz
700 - 2000 Hz @ -9 dB/oct 1000 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.061 gZ/Hz 2000 Hz @ 0.063 gZ/Hz

'" Composite = 35.5 grins Composite = 25.8 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axe s

3.5 - 5 Hz @ 1.0 G's peak* 2 - 5 Hz @ 1.7 G's peak*
5 - 40 Hz @ 1.0 G's peak 5 - I0 Hz @ 0.6 G's peak

10 - 40 Hz @ 1.7 G's peak

6. Shock Test Criteria (2 shocks/axis)

See Tables V, IX and X.

_'Design Criteria Only
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,- Subzone 8-3-3 SRB Forward Skirt Ring @ Station 401 (General
Specifications)

Same as Subzone 8-3-3-A below°

Subzone 8-3-3-A Input to Components Mounted on the SRB Forward
Skirt Ring @ Station 401, Weight of Component
< 20 lb.

!,

Io Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes ]

20 Hz @ 0.013 gZ/Hz 20 Hz @ 0.016 gZ/Hz
20 - 500 Hz @+3 dB/oct 20 - 150 Hz @+3 dB/oct

500 - 700 Hz @ 0.32 gZ/Hz 150 - 1000 Hz @ 0.12 gZ/Hz
700 - 2000 Hz @ -9 dB/oct 1000 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.014 gZ/Hz 2000 Hz @ 0.015 gZ/Hz

Composite = 15.7 grins Composite = iZ. 5 grins

2. Lift-off Random Vibration Criteria (50 sec plus 10 sec/rnission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0054 gZ/Hz Z0 Hz @ 0.010 gZ/Hz
20 - 150 Hz @ +3 dB/oct 20 - I00 Hz @ +3 dB/oct |

150 - 320 Hz @0.040 gZ/Hz 100 - 150 Hz @ 0.050 gZ/Hz !
320 - 400 Hz @+6 dB/oct 150 - 190 Hz @ -6 dB/oct

400- 800 Hz@0.065 gZ/Hz 190 - 1000 Hz @0.030 gZ/Hz
800 - 2000 Hz @ -9 dB/oct 1000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.004Z gZ/Hz 2000 Hz @ 0.0075 g_/Hz

Composite = 7.9 grrns Composite = 6.8 grrns

REPRODUCIBILITY OF TIIE 1

":°'_!°l! _53 ,,RIf_[NALPAGE IS POOR i
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I

$-3-3-A (Cont.)

::_ 3. Boost Random Vibration Criteria (80 sec plus 40 sec/mlssion in J
each axis)

:_-_'_ Radial Axis Long. and Tang. Axes

20 Hz @ 0.0071 gZ/Hz 20 I-I= @ 0.012 gZ/Hz
20- 400Hz @+3dB/oct 20- 100 Hz @ oct

400 - 800Hz @0.14gZ/Hz 100 - 1000 Hz @0.060 gZ/H= '
800 - 2000 Hz @ -9 dB/oct 1000 - 2000 Hz @ -0 dB/oct

2000 Hz @ 0. 0090 gZ/Hz 2000 Hz @ 0.015 gZ/Hz J

Composite = I I. 5 grins Composite = 9.3 grins

4. Reentry Random Vibration Criteria (00 sec plus 30 sec/mission in
each axis)

lladial Axis Long. and Tang. Axes

20 Hz @ 0.05g gZ/Hz 20 Hz @ 0.064 gZ/Hz
g0 - 500 Hz @+3 dBloct 20 - 150 Hz @+3 dBloct

500- 700 Hz@ 1.30 gZ/Hz 150- 1000 Hz @0.48gZ/Hz
700 - Z000 Hz @ -9 dBloct I000 - Z000 Hz @ -9 dBloct l

Z000 Hz @ 0. 056 gZ/Hz 2000 Hz @ 0.060 gZ/Hz

Composite = 31,4 grins Composite = 25.0 grins

{,

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3.5 - S Hz @ 1,0 G's peak_ 2 - 5 Hz @ 1.7 G's peak*
5 - 40 Hz @ I, 0 G'S peak 5 - I0 Hz @ 0.6 G's peak

10 - 40 Hz @ I. 7 Gts peak

6. Shock Test Criteria (2 shocks/axis)

See Tables V, IX and X.

* Design Criteria Only

il. 254
t

o

O0000003-TS E 10



ii Subzone 8-3-3-B Input to Components Mounted on the SRB Forward
Skirt Ring @ Station 401. Weight of Component

:[ _"ZO but < 60 lb.
f,

1. Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

ZO Hz @ 0o013 gZ/Hz ZO Hz @ 0.016 gZ/Hz
20- 350 Hz @+3 dB/oct Z0 - I00 Hz @+3 dB/oct

350 - 700Hz @¢_,.ZZ gZ/H_ 100 - 1000 Hz @0.080 g_/Hz ' ,
700 - Z000 Hz @ -9 dB/oct 1000 - Z000 Hz @ -9 dB/oct ]!

Z000 Hz @ 0.0098 gZ/Hz Z000 Hz @ 0.010 gZ/Hz

Composite = 13.7 grins Composite = I0.3 grrns

Z. Lift-off Random Vibration Criteria (50 sec plus 10 sec/rnission in
each axis)

Radial Axis Long. and Tang, Axes

ZO Hz @ 0.0054 gZ/Hz ZO Hz @ 0.010 gZ/Hz
Z0 - I00 Hz @ +3 dB/oct 20 - 65 Hz @ +3 dB/oct

I00 - Z50 Hz @0.0Z6 gZ/Hz 65 - 150 Hz @ 0.033 gZ/Hz
Z50 - 320 Hz @+6 dB/oct 150 - 190 Hz @ -6 dB/oct

320 - 800 Hz @ 0.043 gZ/Hz 190 - I000 Hz @ 0.0Z0 gZ/Hz

800 - 2000 Hz @ -9 dB/oct I000 - Z000 Hz @ -6 dB/oct
Z000 Hz @ 0. 0028 gZ/Hz ZO00 Hz @ 0.0050 gZ/Hz

Composite = 6.5 grrns Composite = 5.6 grrns

3. Boost Random Vibration Criteria (86 sec plus 40 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0071 g'/Hz ZO Hz @ 0,012 gZ/Hz
Z0 - Z60 Hz @ +3 dB/oct Z0 - 66 Hz @ +3 dB/oct

Z60 - 800 Hz @ 0.09Z g'/Hz 66 - I000 Hz @ 0.040 gZ/Hz
800 - Z000 Hz @ -9 dB/oct I000 - ZO00 Hz @ -6 dB/oct

Z000 Hz @ 0.0060 gz/I-Iz Z000 Hz @ 0.0i0 gZ/Hz

Composite = 9.6 grrns Composite = 7.7 grrns



8-3-3.B (Cont.)

4. Reentry Random Vibration Criteria (60 scc plus 30 see/mission in !
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0,052 gZ/Hz 20 Hz @ 0.064 gZ/Hz
20- 350H_-@+3 dB/oct 20 - I00 Hz @+3 dB/oct

350- 700 Hz@0.90 gZ/Hz I00 - 1000 Hz @0.32gZ/Hz
700 - 2000 Hz @ -9 dB/oct I000 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0,039 gZ/Hz 2000 Hz @ 0.040 gZ/Hz

- Composite = 20.6 grinsComposite - 27. 4 grins

5. Vehicle Dynamics Criteria

• Longitudinal Axis Lateral Axes

3.5 - 5 Hz @ 1.0 G's peak* 2 - 5 Hz @ 1.7 G's peake

5 - 40 Hz @ 1.0 G's peak 5 - I0 Hz @ 0.6 G's peak

10 - 40 Hz @ 1, 7 G's peak

6. Shock Test Criteria (2 shocks/axis) I

See Tables V, IX and X.

Design Criteria Only

I
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: Subzono 8-3-3-C _Components Mounted on the SRB Forward
Skirt Ring @ Station 401. Weight of Component
_'60 lb.

1, Acceptance Test Criteria (1 rain/axis)
i

Radial Axis Long. and Tang. Axe

20 Hz @ 0.0088 g_/Hz 20 Hz @ 0.010 g_/Hz
'.._ 20 - 320 Hz@+3 dBloct 20 - I00 Hz @+3 dB/oct ,

320- 700Hz @0.14gZ/Hz I00 - I000 Hz @0.050 gZ/Hz
700 - 2000 Hz @ -9 dBloct I000 - 2000 Hz @ -9 dB/oct i

2000 Hz @ 0.0060 gZ/Hz 2000 Hz @ 0.0062 gZ/Hz
.,

Composite = I0.9 grins Composite = 8. I grins
<"

: 2. Lift-offRandom Vibration Criteria (50 sec plus I0 sec/mission in .

,i: each axis)
I

l_ Radial Axis Long. and Tang. Axes

i 20 Hz @ 0.0054 gZ/Hz 20 Hz @J0.010 gZ/Hz

li Z0 - 60 Hz @ +3 dB/oct Z0 = 52 Hz @ +3 dB/oct

60 - 200 Hz @ 0.016 gZ/Hz 5Z- 150 Hz @ 0.026 gZ/Hz
200 - 260 Hz @+6 dB/oct 150 - 190 Hz @ -6 dB/oct

I: 260 - 800 Hz @ 0.0Z7 gZ/Hz 190 - 1000 Hz @ 0.016 gZ/Hz
t: 800 - 2000 Hz @ -9 dB/oct 1000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.0018 gZ/Hz Z000 Hz @ 0.0040 gZ/Hz

Composite = 5.3 grins Composite = 5.0 grins

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in

each axis)

Radial Axis Long. and Tang. Axes

_I_ 20 Hz @ 0.0071 g_/Hz 20 Hz @ O.Olg g"/Hz
20 - 160 Hz @ +3 dB/oct Z0 - 42 Hz @ +3 dB/oct

160 ° 800 Hz (__0.058 gZ/Hz 42 - I000 Hz @ 0.025 gZ/Hz
800 - Z000 Ha @ -9 dB/oct 1000 - 2000 Hz @ -6 dB/oct

Z000 Hz @ 0.0038 g_-/Hz g000 Hz @ 0.0063 gZ/Hz

Composite = 7.8 grins Composite = 6.1 grna_

,J
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:_: 8.3-3-C (Cont.)
I'

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/misston in I
each _xts)

KadiaA Axis Long. and Tan 8. Axes

20 Hz @ 0,035 sZ/Hz 20 Hz @ 0.040 gZ/Hz
20- 320Hz@+3dB/oct 20 - 100 1-I7,@+3 dB/oct

: 320 - 700 Hz @0.56 sZ/Hz 100 - 1000 Hz @0.20 gZ/Hz '
700 - 2000 Hz @ -9 dB/oct 1000 - 2000 Hz @ -9 dB/oct

:_ 2000 Hz @ 0.024 8Z/Hz 2000 Hz @ 0.025 sZ/Hz

Composite : 21.8 grins Composite : 16.3 grins

§, Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3.5 - S _'_ @ 1.0 G's peaks 2 - 5 Hz@ 1.7 G's peak"
S - 40 Hz @ 1.0 G's peak S - 10 Hz @ 0.6 G's peak '

10 - 40 Hz @ 1. ? G's peak

6. Shock Test C;.iteria (2 shocks/axis)

See Tables V, IX'and X.

• Design Criteria Only

P
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Subzone 8-4 SRB Forward Skirt Bulkhead (General Specifications)

Same as Subzone 8-4-A below.
.°

Subzone 8-4-A Input to Components Mounted on the SRB Forward
Skirt Bulkhead. Weight of Component < Z0 lb.

I. Acceptance Test Criteria (I rain/axis)

Direction A Directions B and C

?.0 Hz @ 0.0075 gZ/Hz Z0 Hz @ 0.0019 gZ/Hz j
20 - 40 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct

40 - 63 HZ @ 0.015 gZ/Hz 40 - 63 Hz @ 0.0038 gZ/Hz
63 - 200 Hz @+9 dB/oct 63 - Z00 Hz @+9 dB/oct

200- 500 Hz @0.45 gZ/Hz 200 - 500 Hz @0. II gZ/Hz
500 - 2000 Hz @ -9 dB/oct 500 - Z000 Hz @ -9 dB,'oct

Z000 Hz @ 0.007Z gZ/Hz Z000 Hz @ 0.0018 gZ/Hz

Composite = 16.Z grins Composite = 8.1 grrns

, Z. Lift-off Random Vibration Criteria (50 sec plus I0 sec/mission in
each axis)

; Direction A Directions B and C

I Z0 Hz @ 0.00030 gZ/Hz Z0 Hz @ 0.000075 gZ/Hz

Z0 - Z00 Hz @+9 dB/oct Z0 - Z00 Hz @+9 dB/oct

Z00 - 500 Hz @0.30 gZ/Hz ZOO - 500 Hz @ 0.075 gZ/Hz
500 - Z000 Hz @ -9 dB/oct 500 - Z000 Hz @ -9 dB/oct

2000 Hz @ 0.0048 gZ/Hz 2000 Hz @ 0.001Z gZ/Hz

Composite = 13.3 grins Composite = 6.7 grins

259

Jl

' o . _ • o o

00000003-TSF01



l
,!

'it
I i

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in
_! each axis)

;: i !

!i Direction A Directions B and C

: I;! 20 Hz @ 0.010 gZ/Hz Z0 Hz @ 0.0025 gZ/Hz
,, i_ 20 - 40 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct ,

i! 40- 115 Hz@0.020 gZ/Hz 40 - 115 Hz @0.0050 gZ/Hz
'_ 115 - 250Hz @+15 dB/oct 115 - 250 Hz @+15 dB/oct

I 250- 400 Hz@ 1.00 gZ/Hz 250- 400Hz@0.25 gZ/Hz
: I, 400 - 1150 Hz @ -1Z dB/oct 400 - 1150 Hz @ -12 dB/oct
• i 1150 - 1500 Hz @ 0.015 _Z/Hz 1150 - 1500 Hz @ 0.0038 gZ/Hz

• 1500 - 2000 Hz @ -3 dB/oct 1500 - 2000 I-Iz @ -3 dB/oct

2000 Hz @ 0.011 gZ/Hz Z000 Hz @ 0. 0028 gZ/Hz

' _

Composite = lg. 3 grins Composite = 9.1 grins :'
!'

• ii

_,t 4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in i
i_ each axis) i,:I

Direction A Directions B and C I
20 Hz @ 0. 030 gZ/Hz 20 Hz @ 0.0075 gZ/Hz

20 - 40 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct '1
40 - 63 Hz @ 0.060 gZ/Hz 40 - 63 Hz @ 0. 015 gZ/Hz ,,

.1

63 - 200 Hz @+9dB/oct 63 - 200 Hz @+9 dB/oct _t

200 - 500 Hz@ 1.80 gZ/Hz 200 - 500 Hz @0.45 gZ/Hz
500 - 2000 Hz @ -9 dB/oct 500 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0. 029 gZ/Hz 2000 HZ @ 0.0072 gZ/Hz

Composite = 32. 5 grins Composite = 16.2 grrus

5. Vehicle Dynamics Criteria

i Longitudinal Axis Late r al Axe s

3.5 - 5 Hz @ 0.7 G's peak_' 2 - 5 Hz @4.3 C's peak_,

5 - I0 Hz @ 0.7 G's peak 5 - 10 HZ @ 0.5 G's peak

I0 - 40 Hz @ I.0 G's peak I0 - 40 Hz @ 4.3 G's peak

Design Criteria Only
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8-4-A (Cont.)

6. Shock Test Criteria (2 shocks/axis)

See Tables VII, IX and X.

Direction A-oPerpendiculaz to Bulkhead
Direction BooTangential to Bulkhead
Direction C--Tangential to Bulkhead, Perpendicular to Direction B

3.,_1



Subzone 8-4-B Input to Components Moun_ed on the SRB Forward
Skirt Bulkhead. Weight of Component >20 but < 60 lb.

I

• i. J_ceptanCe Test Criteria (1 rain/axis)

Direction A Directions B and C

20 Hz @ 0.0075 gZ/Hz 20 Hz @ 0.0019 gZ/Hz
Z0 = 30 Hz @ +3 dB/oct 20 - 30 Hz @ +3 dB/oct

30 .. 56 Hz @ 0,011 gZ/Hz 30 - 56 Hz @ 0,0028 gZ/Hz ' ,!

56 - 146 Hz @+�riB/oct 56 - 146 Hz @+9 dB/oct /
146- 500 Hz @0.21 gZ/Hz 146 - 500 Hz @0.053 gZ/Hz
500 - 2000 Hz @ -9 dB/oct 500 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.0033 gZlH_ 2000 Hz @ 0.00083 gZ/Hz - 1!

CompoSite = 11.4 grins Composite =5.7 grins i

2, Lift-off Random Vibration Criteria (50 sec plus I0 sec/mission in
each axis)

Direction A Directions B and C

20 Hz @ 0. 00030 gZ/Hz 20 Hz @ 0. 000075 gZ/Hz

20 - 160 H_ @+�dB/oct 20 - 170 Hz @+9 dBloct I J
160 - 500 Hz @ 0.14 gZlHz 170 - 500 Hz @ 0.042 gZ/Hz
500 - 2000 Hz @ -9 dB/oct 500 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0. 0022 gZ/Hz 2000 Hz @ 0.00067 gl/Hz

Composite = 9.3 grins Composite = 5.0 grins

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in

each axis)

Direction A Directions B and C

20 Hz @ 0,010 gZ/Hz 20 Hz @ 0.0025 gZ/Hz
20 - 30 Hz @ +3 dB/oct 20 - 30 Hz @ +3 dBloct

30 - 105 Hz @0.015 gZ/Hz 30 - 105 Hz @ 0.0038 g"/Hz
105 - 210 Hz@+15 dB/oct 105 - 210 Hz @+15 dB/oct

210 - 400 Hz @0.46 gZ/Hz 210 - 400 Hz @ 0.12 gZ/Hz
400 - 1150 He. @.12 dB/oct 400 - 1150 Hz @ -12 dB/oct

1150 - 1500 Hz @ 0.0070 gZ/Hz 1150 - 1500 Hz @ 0.0018 gZ/Hz
1500 - Z000 Hz @ -3 dB/oct 1500 - Z000 Hz @ -3 dB/oct

2000 Hz @ 0.0052 g_/Hz Z000 Hz @ 0. 0013 g_/Hz

Composite = 13.0 grins Composite = 6.5 grins I
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i 8-4-B (Cont.)

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/rnission in
each axis)

Direction A Directions B and C

20 Hz @ 0.030 gZ/Hz 20 Hz @ 0.0075 gZ/Hz
20 - 30 Hz @ +3 dB/oct 20 - 30 Hz @ +3 dB/oct ,
30 - 56 Hz @ 06 045 gZ/Hz 30 - 56 Hz @ 0.011 gZ/Hz

56 - 146 Hz @+9dB/oct 56 - 146 Hz @+9 (IB/oct ]iI
146- 500 Hz @0.83 gZ/Hz 146 - 500 Hz @ 0.21 gZ/Hz
500 - Z000 Hz @ -9 dB/oct 500 - Z000 Hz @ -9 dB/oct

2000 Hz @ 0.013 gZ/Hz 2000 Hz @ 0.0033 gZ/Hz

Composite = 2Z. 8 grins Composite = II.4 grrns

5. Vehicle Dynamics Criteria

Longitudinal Axis L ate r al Axe s

3.5 - 5 Hz @0.7 G's peak* 2- 5 Hz @a.3 G's peak+-
5 - 10 Hz @ 0.7 G's peak 5 - I0 Hz @ 0.5 G's peak

10 - 40 Hz @ 1.0 G's peak I0 - 40 Hz _ 4.3 G's peak

6. Shock Test Criteria (2 shocks/axis)

See Tables VII, IX and X.

Direction A--Perpendicular to Bulkhead

Direction B--Tangential to Bulkhead

Direction C--Tangential to Bulkhead, Perpendicular to Direction B

Design Criteria Only
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Subzone 8-4°C _Components Mounted on the SRB Forward
Skirt Bulkhead. Weight of Component _ 60 lb.

I. Acceptance Test Criteria (I rain/axis)

Direction A Directions B and C

20 - 46 Hz @ 0.0060 gZ/Hz 20 - 46 Hz @ 0.0015 gZ/Hz
46- 115 Hz@+9dB/oct 46 - 115 Hz @+9dB/oct

115 - 500 Hz @0.090 gZ/Hz 115 - 500 Hz @0.023 gZ/Hz
500 2000 Hz @ -9 dBioct 500 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0, 0014 gZlHz 2000 Hz @ 0. 00035 gZlHz

Composite = 7.6 grins Composite = 3.8 grins

2. Lift-off Random Vibration Criteria (50 sec plus 10 sec/mission in

each axis)
Direction A Directions B and C i

ii

20 Hz @ 0. 00030 gZ/Hz 20 Hz @ 0.000075 gZ/Hz
20 - 120 Hz @+9 dB/oct 20 - 170 Hz @+9 dB/oct

120 - 500 Hz @ 0.060 gZ/Hz 170 - 500 Hz @0.042 gZ/Hz
500 - 2000 Hz @ -9 dB/oct 500 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.00095 gZ/Hz Z000 Hz @ 0.00067 gZ/Hz
I

Composite = 6.2 grins Composite = 5.0 grins

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in

each axis)

Direction A Directions B and C

20 - 95 Hz @ 0.010 gZ/Hz 20 - 95 Hz @ 0.0032 g_/Hz
95 - 175 Hz @+15 dB/oct 95 - 175 Hz @+15 dB/oct

175 - 400 Hz @ 0.20 gZi'Hz 175 - 400 Hz @ 0. 063 gZ/Hz
400 - 1150 Hz @ -12 dB/oct 400 - 1150 Hz @ -12 dB/oct

!150 - 1500 Hz @0.0030 gZ/Hz 1150 - 1500 Hz @ 0.00095 gZ/Hz
1500 - 2000 Hz @ -3 dBloct 1500 - Z0O0 Hz @ -3 dBloct

2000 Hz @ 0. 0022 gZ/Hz 2_}00Hz @ 0.00073 gZ/Hz

Composite = 8.9 grins Composite = 5.0 grins

_64
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:: 4. Reentry Random VibraLion Criteria (60 sec plus 30 sec/mission in
each axis)

Direction A Directions B and C

20 - 46 Hz @ 0.024 g'/Hz 20 - 46 Hz @ 0.0060 gZlHz
46 - 115 Hz @+9 dB/oct 46 - 115 Hz @ +9 dB/oct

115 - 500 Hz @0.36 gZ/I-Iz i15 - 500 Hz @0,090 g"/Hz
500 - Z000 Hz @ -9 dB/oct 500 - Z000 Hz @ -9 dB/oct ' :i

Z000 Hz @ 0.0057 gZ/Hz Z000 Hz @ 0.0014 gZ/Hz

Composite = 15.3 grins Composite = 7.7 grrns

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3.5 - 5 Hz @ 0.7 G's peak_ Z - 5 I-Iz@ 4.3 G's peak_"

5 - 10 Hz @ 0.7 G's peak 5 - I0 Hz @ 0.5 G's peak
10 - 40 Hz @ 1.0 G's peak I0 - 40 Hz @ 4.3 G's peak

::" 6. Shock Tesz Criteria (Z shocks/axis)7

See Tables VII, IX and X.

Direction A--Perpendicular to Bulkhead

Direction B--Tangential to Bulkhead

Direction C--Tangential to Bulkhead, Perpendicular to Direction B

_,Design Criteria Only



!i

Subzone 8-5 SRB Forward Skirt Avionics Panels (General

Specifications) I

1, Acceptance Test Criteria (l rain/axis)

Radial Axis Long, and Tang,. Axe_

20 Hz @ 0.0Z2 gZ/Hz 20 Hz @ 0,0078 gZ/Hz
Z0 - 43 Hz @ +6 dB/oct 20 - 39 Hz @ +3 dB/oct

_43 - 300 Hz @0.10 g'_/Hz 39 - 10Z Hz @ 0.015 gZ/Hz
300 - 775 Hz @ -6 dB/oct I02 - 187 Hz @ +6 dB/oct

775 - 1200 Hz @0.015 gZ/I-'Iz 187 - 1500 Hz @ 0,050 gZ/Hz
1200 - 2000 Hz @ -6 dB/oct 1500 - 2000 Hz @ -6 dB/oet

2000 Hz @ 0. 0055 gZ/Hz 2000 Hz @ 0.038 g"IHz

Composite = 7.0 grms Composite = 9.4 grrns

Z. Lift-offRandom Vibration Criteria (50 sec plus I0 see/mission in

each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.050 g"/Hz 20 Hz @ 0. 045 gZ/Hz
20 - 40 Ha @ +0 dB/oct 20 - 40 Hz @ +3 dB/oct I

40 - 300 Hz @ 0.20 gZ/Hz 40 - I000 Hz @ 0.090 g2/Hz
J

300 ° 775 Hz @ -6 dB/oct 1000 - 2000 Hz @ -6 dB/oct

775 - 1500 Hz @ 0. 030 gZ/Hz 7000 Hz @ 0.022 gZ/Hz
1500 - 2000 Hz @ -6 dB/oct

2000 Hz (_ 0,017 gZ/Hz

Composite = II. l grins Composite " II. 5 grins

3. Boost Random Vibration Criteria (80 sec plus 40 see/mission in

each axis)

Radial Axis Long. and Tang, Axes I

20 Hz @ 0.088 g"/Hz 20 Hz _ 0.031 gz/Hz :i
20 - 43 Hz @ +6 dB/oct 20 - 39 IIz ,Et +3 dB/oct

"T"43 - 300 I-[z ('_0.40 _ /Hz 39 - 102 Hz _ 0.060 g'/Hz
300 - 775 Hz _ -6 d:_/oct I02 - 187 Hz ',q"+6 dB/oct

775 - 1200 Hz _ 0.060 _"/Hz 187 - 1500 Hz 0.20 _:/Hz ;
IZ00 - 2000 I-{z _ -6 dBlo,:'t 1500 - 20_n U.z :_ -6 dB.loct

2000 Hz _dJ0.0,,.,_'_ /Hz Z900 Hz .:_ O. II g_;Hz

I
Cc.mDo:_-", = l,q.c_ grinsCompoait,_ = 15. 3 _rm:_

36h

00000003-TSF08



I

i

8-S ICont.)

_, 4. Reentry Random Vibration Criteria (60 see plus 30 sec/misslon in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.35 gZ/Hz 20 Hz @ 0.60 gZ/Hz
20 - 38 Hz @ +6 dB/oct 20 - 30 Hz @ +3 dB/oct

38 - 60 Hz @ I.30 g'/Hz 30 - 50 Hz @ 0.90 g-'/Hz '
60 - 80 Hz @ -12 dB/oct 50 - 80 Hz @ -IZ dB/oct

_i 80- 230 Hz@0.46 gZ/Hz 80 - 500 Hz@0.15 gZ/Hz
230 - 2000 Hz @ -6 dB/oct 500 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0. 0065 gZ/Hz 2000 Hz @ 0.036 gZ/Hz

Composite = 14.8 grins Composite = 14.3 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Ax,:s

3.5 - 5 Hz @ 1.0 G's peak* 2 - 5 Hz @ 1.7 G's peak*

5 - 40 Hz @ 1.0 G's peak 5 - I0 Hz @ 0.6 G's peak

I0 - 40 Hz _ [.7 G'_ peak

6. Shock Test Criteria (2 shocks/axis)

See Tables V, VI, IX and X.

* Design Criteria Only

O0000003-TSF09



!

Subzone 8-5-A _SRB Forward Skirt Avionics Panels. Total
Weight of Panel and Components < 80 lb.

k

i;: I..-Acceptance Test Criteria (I rain/axis)

{' Badial Axis Long. and Tang. Axes

20 Hz @ 0. 014 gZ/Hz 20 Hz @ 0.0075 g-'/Hz
20 - 140 Hz @ +3 dB/oct 20 - 40 Hz @+3 dB/oct

140 - 300 Hz @ 0. I0 gZ/Hz 40 - 135 Hz @ 0.015 gZ/Hz ,
300 - 775 Hz @ -6 dB/oct 135 - 250 Hz @+6 dB/oct

775 - 1200 Hz @ 0.015 gZ/Hz 250 - 400 Hz @ 0.050 gZ/Hz
12,00 - 2000 Hz @ -6 dB/oct 400 - 520 I--Iz@ -15 dB/oct

2000 Hz @ 0.0055 g'/Hz 520 - 700 Hz @0.015 gZ/Hz
700 - 900 Hz @ +15 dB/oct

900 - 1500 Hz (_ 0.050 gZ/Hz
1500 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.028 gZ/Hz

Composite = 7.4 grins Composite = 8.6 grins

Z. Lift-offRandom Vibration Criteria (50 sec plus 10 see/mission in

each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.036 g2/Hz 20 Hz @ 0. 045 gZ/Hz
20 - II0 Hz @ +3 dB/oct 20 - 40 Hz _'+3 dB/oct

II0 - 300 Hz (_ 0.20 g2/Hz 40 - 400 Hz @ 0.090 g2/Hz
300 - 775 Hz _ -6 dB/oct 400 - 500 Hz (_ -15 dB/oct

775 - 1500 Hz @ 0.030 gZ/Hz -500- 600 I-{zf@0.030 gl/Hz
1500 - 2000 Hz @ -6 dB/oct 600 - 750 Hz #d) �˜�dB/oct

2000 Hz _!_)0.017 gZ/Hz 750 - [000 Hz _JJ0.090 gZ/Hz
I000 - 2000 Hz @ -6 dB/oct

2000 Hz _%0. 022 g2/Hz

Composite = I0.9 a Composit,: = I0.9 grins"_rrrl s

O0000003-TSFIO
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i_ 8-5-A (Cont.)

,_J 3. BOOSt Random Vibration Criteria (80 see-plus 40 see/mission in

each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 057 g"/Hz 20 Hz @ 0. 030 gZ/Hz
20 - 140 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct

140 - 300 Hz @ 0.40 gZ/Hz 40 - 135 Hz @ 0.060 gZ/Hz
300 - 775 Hz @ -6 dB/oct 135 - 250 Hz @ +6 dB/oct

775 - 1200 Hz @ 0.060 gZ/Hz 250 - 400 Hz @ 0. Z0 gZ/Hz
1200 - 2000 Hz @ -6 dB/oct 400 - 520 Hz @ -15 dB/oct

2000 Hz @ 0.022 gZ/Hz 520 - 700 Hz @ 0.060 g_/Hz
700 - 900 Hz @ +15 dB/oct

900 - 1500 Hz @ 0.Z0 g'-/Hz
1500 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. II gZ/Hz

" Composite = 14. 8 grrns Composite = 17.2 grins

4. Reentry Random Vibration Criteria (60 sec plus 30 scc/rnission in
e _axis)

!_, Radial Axis Long. and Tang. Axes

20 Hz @ 0.35 gZ/Hz 20 Hz (_0.60 gZ/Hz
20 - 40 Hz @ +3 dB/oct 20 - 30 Hz @+3 dB/oct

40 - 60 Hz @ 0.70 g2/Hz 30 - 50 Hz _ 0.90 ._,2/Hz
60 - 68 Hz @ -9 dB/oct 50 - 80 Hz (_ -lZ dD/oct

68 - Z30 Hz @ 0.46 gZ/Hz 80 - 360 Hz (,l'0. 15 g'/Hz
230 - 2000 Hz @ -6 dB/oct 360 - ,180Hz ¢_-i,-15 dB/oct

2000 Hz @ 0.0065 gZ/Hz 480 - 600 Hz,_,0.040 _:/Hz
600"- 750 Hz ¢fi_69 dB/oct

750 - 900 Hz :,}'0.080 _"/l.Iz
900 - 2000 Hz r& -3 dB/o,:t

2000 [-{z"' 0.036 galHz

Composit_ = 13 0 ,TComposite = 14.0 _rrns ' _rm._

?
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8-5-A (Cont.)

5. Vehicle Dynamic8 Criteria Lateral Axes

3.5 - S Hz @ 1.0 G's peak* 2 .. 5 Hz @ 1.7 G's peak*
5 - 40 Hz @ 1.0 G's peak 5 - I0 Hz @ 0.6 G's peak

10 - 40 Hz @ 1.7 G's peak

6. Shock Test Criteria (2 shocks/axis)
6

See Tables V, IX and X.

: _¢Design Criteria Only

I

I
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Subzone 8-5-A-I _Components Mounted on the SRB Forward
Skirt Avionics Panels. Total Weight of Components

_Ii On Panel < Z0 lb.
I

-[ I. Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

: 20 Hz @ 0.016 gZ/Hz 20 Hz @ 0.0075 g2/Hz ,
20 .. 50 Hz @ +6 dBloct 20 - 40 Hz @ +3 dB/oct ,i

50 - 300 Hz @0.10 g"/Hz 40 - 155 Hz @0.015 gZlHz ;i
300 - 775 Hz @ -6 dB/oct 135 - 250 Hz @+6 dB/oct

775 - IZ00 Hz @ 0.015 g_/Hz 250 - 1500 Hz @ 0.050 gZ/Hz
1200 - 2000 Hz @ -6 dB/oct 1500 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 0055 gZ/Hz 2000 Hz @ 0. 028 gZ/Hz

Composite = 7.6 grins Composite = 9.3 grins

2. Lift-offRandom Vibration Criteria (50 sec plus I0 see/mission in

each axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0. 050 gZ/Hz Z0 Hz _ 0. 045 gZ/Hz
20 - 40 Hz @ +6 dB/oct 20 - 40 Hz @ +3 dB/oct

40 - 300 Hz @ 0. Z0 gZ/Hz 40 - 1000 Hz @ 0.090 g"/Hz
300 - 775 Hz @ -6 dB/oct 1000 - 2000 Hz @ -6 dB/oct

775 - 1500 Hz @ 0.030 g'-/Hz 2000 Hz @ 0.0Z2 gZ/Hz
1500 - 2000 Hz @ -6 dB/oct

Z000 Hz @ 0. 017 g'/I-Iz

Composite = 11. 1 _, Composiu. = ll.5 grins_rms

3. Boost Random Vibration Criteria (80 sec plus 40 see/mission in
each axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0. 065 g'/Hz Z0 Hz (_ 0. 030 g"/Hz
20 - 50 IIz'@ +6 dB/oct Z0 - 40 }Iz ¢_ +3 dD/oct

50 .... 300 Hz _, 0.40 gZ/Hz 40 - 135 Hz r6, 0.060 .g'_"Hz
300 - 775 Hz @ -6 dB/oct 135 - 259 IIz ,;z +6 dB,:oct

775 - 1200 Hz _;'00.060 g"/Hz 250 - 150c3 Hz "' 3.20 _:/Hz
1200 - 2000 EIz 6i5.o6 dB/oct 1500 - g000 .T-Iz,i -e, dB.;oct

2000 Hz c,_,0.022 g:/Hz Z000 Trz ,_q. II g-/!iz

Composit,. = lq. 3 g Con_p,,_i_ :: 18.6
rm S _r_] ;4

)



a-5 -A- 1 (Cont.)

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in J
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.35 gZ/Hz 20 Hz @ 0.60 g2/Hz
: 20 - 38 Hz @ +6 dB/oct 20 - 30 Hz @ +3 dB/oct

38 - 60 Hz @ 1.30 gZ/Hz 30 - 50 Hz @ 0.90 gZ/Hz ,
60 - 80 Hz @ -12 dB/oct 50 - 80 Hz @ -12 dB/oct

80 - 230 Hz@0,46 gZ/Hz 80 - 500 Hz@0.15 gZ/Hz j
230 - 2000 Hz @ -6 dB/oct 500 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0. 0065 gZlHz 2000 Hz @ 0. 036 gZ/Hz

Composite = 14.8 grins Composite = 14.3 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3.5 - 5 Hz @ 1.0 G's peak* 2 - 5 Hz @ 1,7 G's peak*

.5 - 40 Hz @ 1.0 G's peak 5 - 10 Hz @ 0.6 G's peak
I0 - 40 Hz @ I.7 G's peak

6. Shock Test Criteria (2 shocks/axis)

See Table VI, IX and X.

* Design Criteria Only

00000003-T£ F i a
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i i Subzone 8-5-B _SRB Forward Skirt Avionic_ Pan_ls. Total
_ Weight of Panel and Components _ 80but < |Z0 Ib.

i:
I. Acceptance Test Criteria (! min/ax,s)

Radial Axis Long. and Tang. Axes

20 I-Iz@ 0.014 gZ/Hz 20 Hz @ 0.0075 gz/Iiz
20 - 125 HZ @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct

125 - 300 Hz @0.088 gZ/Hz 40 - 120 Hz @ 0.015 gZ/Hz

300 - 800 Hz @ -6 dB/oct 120 - 200 Hz @+6 dB/oct ' "i
800 - 1200 Hz @ 0. 012 gZ/Hz 200 - 350 Hz @ 0. 042 gZlHz ",

1200 - 2000 Hz @ -6 dBloct 350 - 450 Hz @ -15 dB/oct ]

2000 Hz@0.0045 gZ/Hz 450 - 550Hz@0.012 gZ/Hz
550 - 700 Hz @ +15 dB/uct

700 - 1400 Hz @ 0.04Z g'/Hz
1400 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.0Z0 g_/Hz

Composite = 6. 9grrns Composite = 8.0 grrns

2. Lift-off Random Vibration Criteria (50 sec plus I0 see/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 036 gZ/Hz 20 Hz @ 0. 040 g'-/Hz
Z0 - I00 Hz @+3 dB/oct 20 - 40 Hz @ +3 dB/oct

I00 - 300 Hz @ 0. 18 gZ/Hz 40 - 340 Hz @ 0.080 gZ/Hz
300 - 800 Hz @ -6 dB/oct 340 - 420 Hz _ -15 dB/oct

800 - 1300 Hz @ 0.025 gZlHz 4."-0 - 560 Hz @ 0.0Z5 gZlHz
1300 - 2000 Hz @ -6 dB/oct 560 - 700 Hz @+15 dB/oct

2000 Hz @ 0. 010 gZ/Hz 700 - I000 Hz ¢_)0. 080 g"/I-{z
I000. - 2000 Hz ¢Cv-6 dB/o,- "t

Z000 Hz (_J0.0Z0 -z/Hz

Composit,, = lO. 3 _rm._Composite = I0. I grins "

273
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i 8-5..B (Cont.)

_/ 3. Boost Random Vibration Criteria (80 Sec plus 40 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0. 057 gZ/Hz 7-0 Hz @ 0. 030 gZ/Hz
i 20 - 125 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct ,

1 125 - 300 Hz @0.35 gZ/Hz 40 - 120 Hz @ 0.060 g'/Hz
300 - 800 Hz @ -6 dB/oct It0 - Z00 Hz @+6 dB/oct I

800 - 1200 Hz @ 0.050 gZ/Hz ZOO - 350 Hz @ 0. 17 gZ/Hz
It00 - Z000 Hz @ -6 dB/oct 350 - 450 Hz @ -15 dB/oct

Z000 Hz@0.018 g2/Hz 450 - 550 Hz @ 0.050 gZ/Hz
550 - 700 Hz @ +15 dB/oct

700 - 1400 Hz @ 0. 17 gZ/Hz
1400 - Z000 Hz @ -6 dB/oct

Z000 Hz @ 0.08Z gZ/Hz

Composite = 13.9 grins Composite = 16. I grins

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in

each axis) I
Radial Axis Long. and Tang. Axes

20 Hz @ 0.35 gZ/Hz Z0 Hz @ 0.58 gZ/Hz
Z0 - 34 HZ @ +3 dB/oct Z0 - Z8 Hz @ +3 dB/oct

34 - 50 Hz @ 0.60 gZ/Hz 28 - 40 Hz @ 0.80 gZ/Hz
50 - 58 Hz @ -9 dB/oct 40 - 65 Hz @ -12 dB/oct

58 - 230 Hz @ 0.40 gZ/Hz 65 - 340 Hz @ 0. 13 gZ/Hz
Z30 - 2000 Hz @ -6 dB/oct 340 - 450 Hz @ -15 dB/oct

Z000 Hz @ 0.0056 g'/Hz 450 - 600 Hz @ 0.030 g'/Hz
600 - 700 Hz @+15 dB/oct

700 - 800 Hz @ 0.070 g'IHz
800 - Z000 Hz @ -3 dB/oct

Z000 Hz @ 0.0Z8 g'/Hz

Composite = 13.0 grrns Composite = II. 6 grins



1
i

8-5-B ((:;ont.) "!

5, Vehicle Dynamics _rtteria i

i: Longitudinal Axis Lateral Axes i

3.5 .. 5 H_ @ 1.0 G's peak* Z - 5 Hz@ 1.7 G's peak*
5 - 40 Hz @ I. 0 G's peak 5 - I0 Hz @ O. 6 G's peak j

I0 - 40 Hz @ I. 7 G's peak

6. Shock Test Criteria (2 shocks/axis)
i

See Tables V, IX and X.
d

:::" * Design Criteria Only



!
: Subzone 8-5-B-I Input to Components Mounted on the SRB Forward

Skirt Avionics Panels. Total Weight of Comp.gnents
On Panel _ 20 but < 60 lb.

1. Acceptance Test Criteria (1 rnin/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.022 gZ/Hz 20 Hz @ 0. 0075 gZ/Hz
20 - 40 Hz @ +6 dB/oct 20 - 40 Hz @ +3 dB/oct _t

40 - 300 Hz@0.088 gZ/Hz 40 - 120 Hz@0.015 gZ/Hz _iIi

300 - 800 Hz @ -6 dB/oct 120 - 200 Hz @+6 dB/oct

: 800 - 1200 Hz @ 0. 012 gZ/Hz 200 - 1400 Hz @ 0. 042 gZ/Hz
_- : 1200 - 2000 Hz @ -6 dB/oct 1400 - 2000 Hz @ -6 dB/oct

i_' _ 2000 Hz @ 0. 0045 gZ/Hz 2000 Hz @ 0.020 gZ/Hz ,;

__ Composite = 7.1 grins Composite = 8.5 grins

2. Lift-offRandom Vibration Criteria (50 sec plus I0 sec/mission in
each axis)

-iI Radial Axis Long. "and Tang. Axes
20 Hz @ 0. 050 g2/Hz 20 Hz @ 0. 040 gZ/Hz

20 - 38 Hz @ +6 dB/oct 20 - 40 Hz @ +3 dB/oct

38 - 300 Hz @ 0. 18 gZ/Hz 40 - I000 Hz @ 0.080 gZ/Hz
300 - 800 Hz @ -6 dB/oct I000 - 2000 Hz @ -6 dB/oct

800 - 1300 Hz _ 0. 025 gZ/Hz 2000 Hz @ 0.020 gZ/Hz
1300 - 2000 Hz @ -6 dP/oct

2000 Hz @ 0. 010 g2/Hz

Composite = 10.3 grins Composite = i0.9 grrns

3. Boost Random Vibration Criteria (80 sec'plus 40 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 088 gZ/Hz Z0 Hz !_ 0.030 g'-/Hz
20 - 40 Hz @ +6 dB/oct 20 - 40 Hz _ +3 dB/oct

40 - 300 Hz @ 0.35 g"/Hz 40 - 120 Hz @0.060 gZ/Hz
300 - 800 Hz @ -6 dB/oct 120 - 200 Hz ,_ +6 dB/oct

800 - 1200 Hz _ 0.050 ga/Hz 200 - 1400 Hz _ 0. 17 gZ/Hz
1200 - 2000 Hz @ -6 dB/oct 1400 - 2000 Hz _ -6 dB/oct

2000 Hz @ 0. 018 g:/Hz 2000 Hz r_ 0.082 gZ/Hz

Composite = 14. 3 grins Composite = 17.0 grins
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8-5-B- 1 (Cont.)

4. Reentry Random Vibration Criteria (60 sec plus 50 sec/rnission in
each axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0.35 gZ/Hz Z0 Hz @ 0.58 gZ/Hz
20 - 36 Hz @ +6 dB/oct 20 - 28 Hz @ +3 dB/oct

36 - 60 Hz @ I.20 gZ/Hz 28 - 40 Hz @ 0.80 gZ/Hz
60 - 80 Hz @ -12 dB/oct 40 - 65 Hz @ -12 dB/oct '

80 - 230 Hz @ 0.40 gZlHz 65 - 450 Hz @0.13 gZ/Hz ,i
230 - 2000 Hz @ -6 dB/oct 450 - 200: Hz @ -3 dB/oct ;_

2000 Hz @ 0. 0056 gZ/Hz 2000 Hz @ 0.028 gZ/Hz

Composite = 13.9 grrns Composite = 12.6 grins

5. Vehicle Dynamics Criteria

Longi,'udinal Axis Lateral Axes

i
3.5 - 5 Hz @ 1.0 G's peak* 2 - 5 Hz @ 1.7 G's peak*

5 - 40 Hz @ 1.0 G's peak 5 - I0 Hz @ 0.6 G's peak
10 - 40 Hz @ I.7 G's peak

4

6. Shock Test Criteria (Z shocks/axis)

See Tables Vl, IX and X.

"_Design Criteria Only
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Subzone 8-5-C Input to SRB Forward Skirt Avionics Panels. Total
: Weight of Panel and Components __120 lb.

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 014 gZ/Hz 20 Hz @ 0. 0078 gZ/Hz
20 - 100 Hz @ +3 dB/oct 20 - 32 Hz @ +3 dB/oct ,

100 - 250 Hz @ 0.070 g'/Hz 32 - 94 Hz @0.012 gZ/Hz
250 - 670 Hz @ =6 d_/oct 94 - 150 Hz @ +6 dB/oct

670 - 1000 Hz @ 0.010 g2/Hz 150 - 300 Hz @ 0.032 gt/Hz
1000 - 2000 Hz @ -6 dB/oct 300 - 380 Hz @ -15 dB/oct

2000 Hz @0.0025 gZ/Hz 380 - 510 Hz@0.010 gZ/Hz
510 - 650 Hz @+15 dB/oct

650 - I000 Hz @ 0.032 gZ/Hz
1000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 0082 gZ/Hz

= Composite = 6. 3 grmsComposite 5.7 grins

2. Lift-offRandom Vibration Criteria (50 sec plus I0 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 030 gZ/Hz 20 Hz @ 0. 034 gZ/Hz
20 - I00 Hz @ +3 dB/oct 20 - 36 Hz @+3 dB/oct

100 - 250 Hz @0.15 gZ/Hz 36 - 300 Hz @0.060 g-'/Hz
250 - 675 Hz @ -6 dB/oct 300 - 370 Hz @ -15 dB/oct

675 - 1200 Hz@0.020 gZ/Hz 370 - 520 Hz@0.020 g2/Hz
1200 - 2000 Hz @ -6 dB/oct 520 - 650 Hz @ +15 dB/oct

2000 Hz @ 0.0070 g"/Hz 650 - 1000 Hz @ 0.0£0 gZ/Hz
10C0,- 2000 Hz @ -6 dB/oct

2000 Hz @ O. 015 g"/Hz

_: Composite = 8.6 grins Composite = 8.8 grins)

I
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t 8-5-C (Cont.)

_i 3. Boost Random Vibration-Criteria (80 sec plus 40 see/mission in
• each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.056 gZ/Hz • 20 Hz @ 0.03,1 gZ/Hz
20 - 100 Hz @ +3 dB/oct 20 - 32 Hz @ +3 dB/oct

100 - 250 Hz @ 0.28 gZ/Hz 32 - 94 Hz @0.050 gZ/Hz '
250 - 670 Hz @ -6 dB/oct 94 - 150 Hz @+6 dB/oct

670 - I000 Hz @ 0.040 gZ/Hz 150 - 300 Hz @ 0.13 gZ/Hz
1000 - 2000 Hz @ -6 dB/oct 300 - 380 Hz @-15 dB/oct

2000 Hz @0.010 gZ/Hz 380 - 510 Hz @0.040 gZ/Hz
510 - 650 Hz @+15 dB/oct

650 - I000 Hz @ 0.13 gZ/Hz

I000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 033 gZ/Hz

Composite = II. 5 grins Composite = 12.7 grins

4. Reentry Random Vibration Criteria (60 sec plus 30 see/mission in

each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.34 gZ/Hz 20 Hz @ 0.60 gZ/Hz

20 - 30 Hz @ +3 dB/oct 40 - 60 Hz @ -12 dB/oct

30 - 50 Hz @ 0.50 gZ/Hz 60 - 300 Hz @ 0. I0 gZ/Hz
50 - 58 Hz @ -9 dB/oct 300 - 400 Hz @ -15 dB/oct

58 - 200 Hz @ 0.32 gZ/Hz 400 - 500 Hz _ 0.025 gZ/Hz

200 - 2000 Hz @ -6 dB/oct 500 - 600 Hz @+IZ dB/oct

2000 Hz @ 0,0036 gZ/Hz 600 - 800 Hz @ 0.054 gZ/Hz
809 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0. 921 gZ/Hz

Composite = I0. _Composite = I0. S grins " grins



8-5-C (Cont.)

: 5. Vehicle Dyn_m.ics Criteria

Longitudinal Axis Lateral Axe8 :

3.5 - 5 Hz @ 1.0 G's peak* 2 - 5 Hz @ 1.7 G's peak*
5 - 40 Hz @ |. 0 G*s peak 5 - I0 Hz @ 0.6 G's peak

10 - 40 Hz @ 1.7 G's peak

6. Shock Test Criteria (2 si',,,_cks/axis)

See Tables V, IX and X

*Design Criteria Only

280 i_
.J

O0000003-TSGO8



i I

Subzone 8-5-C-I Input to Components Mounted on the SRB Forward
Skirt Avionics Panels. Total Weight of Components
On Panel re. 60 lb.

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 085 gZ/Hz 20 Hz _ 0. 0078 ga/I-.Iz
20 - 34 I-Iz @ +6 dB/oct 20 - 32 Hz @ +3 dB/oct

34 - 60 Hz @ 0.25 gZ/Hz 32 - 94 Hz @ 0. 012 g:/Hz i
60 - 80 Hz @ -12 dB/oct 94 - 150 Hz _+6 dB/oct

80 - 200 Hz @ 0. 080 gZ/Hz 150 - 1000 Hz @ 0. 032 gZ/Hz j
200 - 2000 Hz @ -6 dB/oct I000 - 2000 Hz _ -6 dB/oct i

2000 Hz @ 0o 00090 gZ/Hz 2000 Hz _. 0.0082 ga/I-Iz !
!
I

Composite = 5.q grins Composite = 6.8 grins i

2. Lift-offRandom Vibration Criteria (50 sec plus I0 see/mission in
each axis)

RadialAxis Long. and Tang. Axes

20 Hz @ 0. 050 gZ/Hz Z0 Hz cCv0. 034 gZ/Hz
20 - 34 Hz @ +6 dB/oct 20 - 36 Hz (,-_+3 dB/oct

34 - 250 Hz @ 0. 15 gZ/Hz 36 - I000 Hz (h 0. 060 g'/Hz
250 - 67S Hz _.' -6 dB/oct I000 - g000 Hz (_ -6 dB/oct

675 - 1200 Hz @ 0.0Z0 gZ/Hz Z000 Hz (ii;0.015 g'/Hz
_." 1200 - 2000 Hz @ -6 dB/oct

I 2000 Hz @ 0. 0070 g:/Hz

Composite = 8.8 grins Composite = 9.4 grn:s

3. Boost Random Vibration Criteria (80 s,,c. plus .tO _,:c/mi:_:,!,.m :n
each axis)

Radial Axis Long. and Tan_. Ax,.s

20 Hz @ 0.086 galHz 20 I{z "_ 0.031 g',Hz
20 - 36 Hz ¢@+6 dB/oct 20 - 32 Hz ,'i_+3 dB/oct

36 - 250 Hz @ 0.28 g:/Hz 32 - 0,4I-[z,,l0.050 _-','}{z
250 - 670 Hz _£' -6 dB/oct 9"I - 150 Iiz _,i +6 dBlo,_

670 - 1000 Hz ¢_,0.040 _,"/Hz 150 - 1000 ttz ,i 0. 13 ga/tlz
t tI000 - 2000 Hz,_ -6 dB/oc I000 - 2000 Hz ,_ -6 dB oc"

2000 Hz _' 0.010 ga/Hz 2000 Hz ,h q.033 _-'/!{z

Composite = 11. _ _rms Compost,,. : 13.,_ _rr:=_



8-5 ..C- l (Cont.)

_ 4, Reentry Random Vibration Criteria (60 se¢ plus 30 see/mission in

-t: each axis)

Radial Axis Long. and Tang. Axes

20 :-Iz @ 0.34 g2/Hz 20 - 40 Hz @ 0.60 gZ/H_
20 - 34 Hz @ +6 dB/oct 40 - 60 Hz @ -12 dB/oct

34 - 60 Hz @ 1,00 gZ/Hz 60 - 420 Hz @0, I0 g:/Hz
60 - 80 Hz @ -12 dBloct 420 - 2000 Hz @ -3 dBloct

80 - 200 Hz @ 0.32 gZ/Hz 2000 Hz @ 0.021 gZ/Hz
200 - 2000 Hz @ -6 dBloct

2000 Hz @ 0.0036 gZ/Hz

Composite = II.9 grins Composite = I0.9 grins

5. Vehicle Dynamics Criteria

Longitudinsl Axis Lateral Axes

3.5 - 5 Hz @ 1.0 G's peak _= 2 - 5 Hz @ 1.7 G's peak__
5 - 40 Hz @ I.0 G's peak 5 - I0 Hz @ 0.6 G's peak

I0 - 40 Hz @ 1.7 G's peak I
q

6. Shock Test Criteria (2 shocks/axis)

See Tables VI, IX and X.

4.Design Criteria Only
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Zone 9 SRB Nose Cone

Subzone 9-I SRB Frustum--Stations 395-Z75 (General

Specifications)

Same as Subzone 9-I-A below.

Subzone 9-I-A Input to Components Mounted on the SRB Frustum°-
Stations 395-275. Weight Of Component < 10 lb. !

I, Acceptance Test Criteria (I rain/axis) I

Radial Axis Long. and Tang. Axes

Z0 - 60 Hz@0.075 gZ/Hz Z0 - 800 Hz @ 0.0Z0 g'/Hz
60 - 72 Hz @ -6 dB/oct 800 - 2000 Hz @ -9 dB/oct

7Z - 600 Hz @ 0.050 gZ/Hz Z000 Hz @ 0,0013 g'/Hz
600 ° Z000 Hz @ -9 dB/oct

Z000 Hz @ 0.0014 gZ/Hz

Composite = 6.6 grins Composite = 4.7 grins

2. Lift-offRandom Vibration Criteria (50 sec plus I0 see/mission in

each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.017 gZ/Hz 20 Hz @ 0.011 _'/Hz
Z0 - 40 Hz @ +3 dB/oct Z0 - 40 Hz @ +3 dB/oct

40 - 800 Hz @ 0.034 gZ/Hz 40 - 900 Hz {_)0.022 gZ/Hz
800 - Z000 Hz @ -iZ dB/oct 900 - Z000 Hz @ -IZ dB/occ

2000 Hz @ 0.00088 gZ/Hz 2000 Hz @ 0.00090 g>/Hz

Composite = 5.9 grins Composite - 5.0 -_rms

i

oo o 0 - ,,o o _..... *-7 _ , _"-'--_- .... o o'--_o .__ o o , ' o' .... : .... ,o o , "-

• " • o. - o _ % ,. _ . o _ ..... 2 ,,_ • " ,/ o o , _, ,. i_ . . o , o _ ., , _ , oo = o
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; 9- l -A (Cont.)

: 3, Boost Rar,,dom Vibration Criteria (80 sec plus 40 see/mission in
each axis)

RadiaLA_ .......................... Long° and Tang. Axo.s

"i

20 Hz @ 0.013 g_/Hz 20 Hz @ 0.0030 g_/Hz
20 - 40 Hz t_ +3 dB/oct 20 - 40 Hz @ +3 dB/oct

40 - 120 Hz (_ 0.025 g_/Hz 40 - 120 Hz @ 0.0060 g'/Hz i
120 - 180 Hz (&+9 dB/oct 120 - 180 Hz @ +9 dB/oct

180 - 800 Hz (a) 0.090 g_/Hz 180 - II00 Hz @0.023 g:'/Hz I
800 - 2000 Hz @ -12 dB/oct If00 - Z000 Hz (0 -12 dB/oct

2000 Hz t@0. 0023 gZ/Hz Z000 Hz @ 0.00Z3 gZ/Hz

Composite = 9. Z grins Composite = 5.4 grins

4. Reentry Random Vibration Criteria (60 sec plus 30 see/mission in

each axis)

: Radial Axis Long. and Tang. Axes
!'

li 90 - 60 Hz @ 0.30 gZ/Hz 20 - 800 Ha @ 0.080 gZ/IIz
60 - 7Z Hz @ -6 dB/oct 800 - Z000 I-{z@ -9 dB/oct

7Z - 600 Hz (@0. Z0 gZ/Hz Z000 Hz @ 0.005Z g:/Hz
600 - 2000 Hz @ -9 dB/oct

2000 Hz (@0. 0055 g'/Hz

Composite = 13.2 grins Composite = 9.5 grms

5. Vehicle Dynamics Criteria

Longitudinal Axi,_ Lat,,-ral Axes

3.5 5 Hz _ 0.7 G'_ peak':: 2 - 5 Hz '_' 4.3 G's peak_'
5 I0 Hz ,_l0.7 G's peak 5 - l0 "_.z'_ 0.5 C's _,.ak

10 - 40 Hz c_ I.0 G's peak [0 - 40 .:rz,_ 4.3 <3'_peak

6. Shock Test Crih:ria (9 shochs/nxiJ)

See Tables VIII, IX and X,

_,'_Design Criteria Only
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ol7_ flubzor.e 9-I-B InputtO Components Mounted on the SRB Frustum--

1. Acceptance Tost Criteria (1 rain/axis)

Radial Axis Long. and T,_ng. Axe_

20 - 50 I_Iz @ 0.050 g_/Hz 20 . 800 H_ @ 0.014 g_/Hz

50 - 62 Hz @ -6 dB/oct 800 - 2000 Hz @ -9 dB/oet ,)
62 - 600 Hz @ 0,032 gZ/Hz 2000 Hz @ 0.00088 g'/Hz
600 - 2000 Hz @ -9 dB/oct I

2000 Hz @ 0.00090 gZ/Hz

Composite = 5,3 grins Composite = 3.9 grms

2. Lift-offRandom Vibration Criteria (50 sec plus I0 sec/mission in
each axis}

Radial Axis Long. and Tang. Axes

20 Hz @ 0.017 gZ/Hz 20 Hz @ 0.011 g'/l[z
20 - 28 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct

9-8 - 800 Hz t@0.023 gZ/Hz 40 - 900 Hz ¢_ 0.0 _ ,,'-Iu.,

[ 800 - 2000 Hz @ -12 dB/oct 900 • Z000 Hz _ -12 dB/oct
2000 Hz @ 0.0G069 gZ/Hz 2000 Hz _ 0. 00090 g'/Hz

Composite - 5.0 grinsComposite - 5.0 grins

3. Boost Random Vibration Criteria (80 sec plus 40 see/mission in
each axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0.013 gZ/Hz 20 Hz '_' 0.0028 gZ/Hz
Z0 - Z7 Hz @ +3 dB/oct Z0 - .I0Hz ,_0+3 dl31oct

Z7 - IZ0 Hz @ 0.017 gZ/Hz 40 - 120 Hz ,0 0.0061 g:/Hz
120 - 180 I-[z @+9 dB/oct IZ0 - [80 Hz _'_+9 dB/o_t

180 - 800 Hz @ 0.060 gZ/Hz i80 - 1100 Hz q 0.020 g'/!{',,
800 - 2000 Hz @ -12 dB/oct II00 - 200')Hz ,,_' -12 dB/oct

2000 ttz @ 0. 0016 g'/Hz 2000 Hz ,,v 0. 0023 gt/Ifz

Composite = 7.5 grins Composite = 5.0 qrms

2q5
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9-I-B (Cont.)

4. Ra_ontry Random Vibration Criteria (60 _ec plus -_0 sec/missian in I
each axi_)

Radial Axis Long. and Tang. Axes

20 - 50 Hz @0,20 g_/Hz 20 - 800 Hz @ 0.054 g_/Hz
50 - 6Z H_- @ -6 dB/oct 800 - 2000 Hz @ -9 dB/oct

62 - 600 Hz @ 0.13 gZ/Hz 2000 Hz @ 0.0035 gZ/Hz '
600 - 2000 Hz @ -9 dB/oct i

2000 Hz @ 0.0036 g'/Hz

Composite = 10.7 grins Composite ffi 7.8 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axe s

3.5 - 5 Hz @ 0.7 G's peak* 2 - 5 Hz @ 4.3 G's peak*

5 - I0 Hz @ 0.7 G's peak 5 - I0 Hz @ 0.5 G's peak

I0 - 40 Hz @ 1.0 G's peak i0 - 40 Hz @ 4.3 G'_ peak

6, Shock Test Criteria (2 shocks/axis)

See Tables VIII, IX and X.

Design Criteria Only
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Subzone 9-I-C Input to Components Mounted on the SRB Frustum--
!: Stations 395-275. Weight of Component _ 25 lb.

I. Acceptance Test Criteria (l rain/axis)

Radial Axis Long. and Tang. Axes

20 - 40 Hz@0.032 g'/Hz 20 - 800 Hz @0.0082 gZ/Hz
40 - 50 Hz @ -6 dB/oct 800 - 2000 Hz @ -9 dB/oct

50 - 600 Hz @ 0.021 gZ/Hz 2000 Hz @ 0.00052 gZ/Hz '
600 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.00058 gZ/Hz i

Con-_osite = 4.3 grrns Composite = 3.0 grins

Z. Lift-of£Ran,:om Vibration Criteria (50 sec plus I0 see/mission in

each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0,017 g_/Hz 20 Hz @ 0.011 gZ/Hz
20 - Z8 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct

2_ 800 Hz @0.0Z3 gZ/Hz 40 - 900 Hz @0.022 gZ/Hz
800 - 2000 Hz @ -12 dB/oct 900 - 2000 Hz @ -12 dB/oct

Z000 IIz @ 0.00069 gZ/Hz 2000 Hz @ 0.00090 gZ/Hz

Composite = 5.0 grms Composite = 5.0 grrns

3. Boost Random Vibration Criteria (80 sec plus 40 see/mission in

each axis)

Radial Axis Long. and Tang. Axes

20 - 120 Hz @ 0.012 gZlHz 20 Hz @ 0.0028 gZ/Hz
Ig0 - 180 Hz @+9 dB/oct 20 - 40 Hz @+3 dB/oct

180 l 800 HZ @ 0"059 gZ/Hz 40 " 120 HZ @ 0.0051 gZ/Hz
800 " Z000 HZ @ "12 dB/o'--t 120 " 180 HZ @+9 dB/oct

2000 HZ @0'0010 gZ/Hz 180 " II00 HZ @0"020 gZ/Hz
II00 --2000 HZ @ "12 dB/oct

2000 HZ @ 0"0023 _'/HZ

Composite = 6.0 grins Composite = 5.0 gr,,ns

i
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9-1-C (Cont.)

4, Reentry Random Vibration Criteria (60 sec plus 30 see/mission in
each axis)

Radial Axis Long. and Tang. Axes

Z0 - 40 Hz @0.13 gZ/Hz Z0 - 800 Hz @ 0.033 gZ/Hz
40 - 50 Hz @ -6 dB/oct 800 - 2000 Hz @ "9 dB/oct

50 - 600 Hz @ 0.085 gZ/Hz Z000 Hz @ 0.0021 gZ/Hz , -i
600-zoooHz@ -9dB/oct i

zo0o @o.ooz3 'i/,

Composite = 8.6 grins Composite = 6.1 grins 71
o5. Vehicle Dynamics Criteria

Longitudinal Axis Late r al Axe s _I

3.5 - 5 Hz @ 0.7 G's peak_ 2 - 5 Hz @ 4.3 G's peak_ I

5 - 10 HZ @ 0.7 G's peak 5 - I0 Hz @ 0.5 G's peak 1

I0 - 40 Hz @ I.0 G's peak I0 - 40 l-lz@ 4.3 G's peak 4

6. Shock Test Criteria (_ shocks/axis) I

See Tables VIii, iX and X.

Design Criteria Only

-2
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Subzone 9 _ . SRB Nose Cap=-Stations 275-200 (General

Specifications)

Sam,.. as Subzone 9-2-A below

: Subzone 9-2-A Input to Components Mounted on the SRB Nose Cap--
Stations 275-200. Weight of Component < I0 lb.

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @0.75 gZ/Hz 20 - 250 Hz @ 0.38 gZ/Hz
Z0 - 40 Hz @+3 dB/oct 250 - 430 Hz @ -9 dB/oct

40 - 60 Hz @ 1.50 gZ/Hz 430 - 1000 Hz @ 0.075 gZ/Hz
60 - -73 Hz @ -6 dB/oct I000 - Z000 Hz @ -12 dB/oct

73 - 250 Hz @ 1.00 gZ/Hz 2000 Hz @ 0.0048 gZ/Hz
Z50 - 600 Hz @-9 dB/oct

600 - 1000 Hz @ 0.075 gZ/Hz
I000 - Z000 Hz @ -12 dB/oct

Z000 Hz @ 0. 0048 gZ/Hz

Composite = Z0.0 grins Composite = 13.4 grins

Z. Lift-off Random Vibration Criteria (50 sec plus I0 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.22 gZ/Hz Z0 Hz @ 0.055 gZ/Hz
20 - 40 Hz @ +3 dB/oct Z0 - 40 Hz @ +3 dB/oct

40 - 800 Hz @ 0.44 gZ/Hz 40 - II00 Hz @ 0. II gZ/Hz
800 - 2000 Hz @ -t2 dB/oct 1I00 - Z000 Hz @ -12 dB/oct

Z000 Hz @ 0.01Z gZ/Hz Z000 Hz C_0.010 g'/Hz

Composite = Zl.Z grins Composite = IZ. 3 grins



9-2-A (Cont.)

3. Boost Random Vlbration Criteria (80 sec plus 40 sec/mission in
each axis)

Radiai Axis Long. and Tang. Axes

20 Hz @ 0.15 gZ/Hz 20 Hz @ 0.038 gZ/Hz
20 - 40 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct
40 - 120 Hz @ 0.30 gZ/Hz 40 - 120 Hz @ 0.075 gZ/Hz ,

120 - 180 Hz @+9riB/oct 120 - 180 Hz @+9 dB/oct !I

180 - 800 Hz @ 1.00 gZ/Hz 180 - 1100 Hz @ 0.25 gZ/Hz !
800 _ 2000 Hz @ -12 dB/oct 1100 - 2000 Hz @ -12 dB/oct

2000 Hz @ 0.025 gZ/Hz 2000 Hz @ 0.023 gZ/Hz

Composite = 30.6 grins Composite = 18.0 grins _:!

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 3.00 gZ/Hz 20 - 250 Hz @ 1.5C gZ/Hz
20 - 40 Hz @+3 dB/oct 250 - 430 Hz @ -9 dB/oct

40 - 60 Hz @ 6.00 gZ/Hz 430 - I000 Hz @ 0.30 gZ/Hz
60 - 73 Hz @ -o dB/oct I000 - Z000 Hz @ -12 dB/oct

73 - 250 Hz @ 4.00 gZ/Hz 2000 Hz @ 0.019 gZ/Hz
250 - 600 Hz @-9 dB/oct

600 - 1000 Hz @ 0.30 gZ/Hz
1000 - 2000 Hz @ -12 dB/oct

2000 Hz @ 0.019 gZ/Hz

Composite = 40. I grins Composite = Z6, 9 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axe s

3.5 - 5 Hz @ 0.7 G's peak-_ 2 - 5 Hz @ 4.3 G's peak_

5 - I0 Hz @ 0.7 G'S peak 5 - 10 Hz @ 0.5 G's peak

I0 - 40 Hz @ I.0 G's peak 10 - 40 Hz @ 4. 3 G'S peak

6. Shock Test Criteria (Z shocks/axis)

See Table VIII.

_:Design Criteria Only
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Subzone 9-2-B Input to Components Mounted on the SRB Nose Cap--
Stations 275-200. Weight of Component _ I0 but
< 25 lb.

I. Acce,_tance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @0.75 gZ/Hz 20 - 250 Hz @ 0.25 gZ/Hz
20- 27 Hz @+3 dB/oct 250 - 430 Hz @ -9 dB/oct ,

27 - 50 Hz @ 1.00 gZ/Hz 430 - I000 Hz @ 0.050 gZ/Hz
_ 50 - 63 Hz @ -6 dB/oct. I000 - 2000 Hz @ -12 dB/oct /

: i 63- 250 Hz @0.65 gZiHz Z000 Hz @ 0.0032 gZlHz
250 - 600 Hz @ -9 dB/oct

600 - I000 Hz @ 0.050 g_/Hz
1000 - Z000 Hz @ -12 dB/oct

2000 Hz @ 0. 0032 gZ/Hz

7
Composite = 16.2 grins Composite = II.0 grins

Z. Lift-offRandom Vibration Criteria (50 sec plus 10 sec/mission in
e ach axis)

Radial Axis Long. and Tang. Axes

20 Hz @ O. 22 gZ/Hz 20 Hz @ O. 055 gZ/Hz 1
20 - 28 Hz @ +3 dB/oct 20 - 28 Hz _ +3 dB/oct

_ 28 - 800 Hz ¢__0.29 gZ/Hz 28 - II00 Hz @ 0.075 gZ/Hz
_i 800 - 2000 Hz @ -IZ dB/oct II00 - 2000 Hz @ -12 dB/oct

_i 2000 Hz @ 0.0075 gZ/Hz 2000 Hz @ 0.0070 gZ/liz

Composite = 17.3 grins Composite = 10. 2 _rlT1 S

3. Boost Random Vibration Criteria (80 sec pills 40 see/mission in

each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.15 gZ/Hz Z0 Hz @ 0.025 _'/Hz
Z0 - 27 Hz @ +3 riB/oct 20 - 40 Hz I_ +3 dB/oct

27 - 120 Hz @0.20 g"IHz 40 - 120 Hz _6_;0.050 _:/Hz
IZ0 - 180 Hz @ +9 dB/oct 120 - 180 Hz ,,v +9 dB/oct

180 - 800 Hz @ 0.66 gZ/Hz 180 - II00 Hz @ 0. 17 g_/IIz
800 - Z000 Hz @ -12 dB/oct II00 - 2000 I[z ,& -IZ d_/o_t

2000 Hz @ 0. 017 gZ/Hz 2000 l{z ;'_ 0.01t, g'/H:"

Composite = 24.9 grins Composite = 14.8 grins

4
291
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9-Z-B (Cont.)

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/missionin I
each axis)

Radial Axis Long. and Tang. Axe s
4H

Z0 Hz @ 3.00 gZ/Hz Z0 - Z50 Hz @ 1.00 gZ/Hz I
Z0 - Z7 Hz @+3 dB/oct 250 - 430 Hz @ -9 dB/oct

Z7 - 50 Hz @ 4.00 gZ/Hz 430 - I000 Hz @ 0.20 gZ/Hz
50 - 63 Hz @ -6 dB/oct I000 - 2000 Hz @ -12 dB/oct _

63 - 250 Hz @ 2.60 gZ/Hz 2000 Hz @ 0.013 gZ/Hz i
Z50 - 600 Hz @ -9 dB/oct

600 - I000 Hz @0.20 gZ/Hz
I000 - Z000 Hz @ -IZ dB/oct

Z000 Hz @ 0.013 gZ/Hz

Composite = 32.5 grins Composite = Z2.0 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axe s

3.5 - 5 Hz @ 0.7 G's peak_ Z - 5 Hz @ 4.3 G's peak_ [
5 - I0 Hz @ 0.7 G's peak 5 - I0 Hz @ 0.5 G's peak
I0 - 40 Hz @ I.0 G's peak I0 - 40 Hz _ 4.3 G's peak

6. Shock Test Criteria (Z shocks/axis)

See Table VIII.

_,¢Design Criteria Only
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Subzone 9-2-C Input to Components Mounted on the SRB Nose Cap--
Stations 275-200. Weight of Component -_ 25 lb.

I. Acceptance Test Criteria (l rain/axis)

Radial Axes Long. and Tang. Axes

20 - 40 Hz @0.65 gZ/Hz 20 - 250 Hz @0.16 g_/Hz
40 - 50 Hz @-6 dB/oct 250 - 430 Hz @ -9 dB/oct

50 - 250 Hz @ 0.42 gZ/Hz 430 - I000 Hz @ 0.032 gZlHz
250 - 600 Hz @-9 dB/oct 1000 - 2000 Hz @ -12 dB/oct

600 - I000 Hz @ 0.030 gZ/Hz 2000 Hz @ 0.0020 gZ/Hz
I000 - 2000 Hz @ -12 dB/oct

2000 Hz @ 0,0019 gZ/Hz

Composite = 12.9 grrns Composite = 8.7 grrns .

2. Lift-offRandom _ibration Criteria (50 sec plus I0 sec/mission in

each axis)

Radial Axis Long. and Tang. Axes

20 - 800 Hz @ 0.19 gZ/Hz 20 - II00 Hz @0.048 gZ/Hz
800 - 2000 Ha @ -12 dB/oct II00 - 2000 Hz @ -12 dB/oct

2000 Hz @ (}.0050 gZ/Hz 2000 Hz @ 0.0050 gZ/Hz

Composite = 14.0 gvrns Composite = 8. Z grrns

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in

each axis)

Radial Axis Long. and Tang, Axes

20 - 120 Hz @ 0.13 gZ/Hz 20 Hz _ 0.016 g:/Hz
120 - 180 Hz @+gdB/oct 20 - 40 Hz _+3 dB/oct

180 - 800 Hz @ 0.43 gZ/Hz 40 - 120 Hz @ 0.032 g:/Hz
800 - 2000 Hz @ -12 dB/oct 120 - 180 Hz c_ +9 dB/oct

2000 Ha @ 0.011 gZ/Hz 180 - 1100 Hz @ 0.11 ga/Hz
1100 - 2000 Hz ('_'-12 dB/oct

2000 t[z ¢_/_0. 010 _'/Hz

Composite = 20.1 grins Compoait_" = 11.9 grins

2'?3
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9-2-C (Cont.) i

4. Reentr 7 Random Vibration Criteria (60 sec plus 30 seclmission in t
each axis}

Radial Axis Long. and Tang, Axes

: 20- 40 Hz @Z. 60 gZ/Hz Z0 - Z50 Hz @0.63 gZ/Hz
40 - 50 Hz @-6 dB/oct Z50 - 430 Hz @ -9 dB/oct

i._ 50 - Z50 Hz @ 1.70 g_/Hz 430 - 1000 Hz @ 0.13 gZ/Hz '
250 - 600 Hz @ -9 dB/oct 1000 - 2000 Hz @ -lZ dB/oc_ "

600 - I000 Hz @ 0. IZ gZ/Hz Z000 Hz @ 0.0080 gZ/Hz i
I000 - Z000 Hz @ -IZ dB/oct

g000 Hz @ 0.0076 gZ/Hz

Composite = 25.9 grins Composite = 17.5 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3.5 - 5 Hz @ 0,7 Gis peak* 2 . 5 Hz @ 4,3 G's peak*

5 - I0 Hz @ 0.7 G's peak 5 - I0 Hz @ 0.5 G's peak

I0 - 40 Hz @ 1.0 G's peak I0 - _0 Hz @ 4,3 G's peak I

6, Shock Test Criteria (9 shocks/axis)

See Table VIII.

-_Design Criteria OrdF

2_4
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Zone 10 Space Shuttle Main Engine7'

Subzone 10-1 Combustion Chamber Dome and Injector Area

(General Specifications)

Criteria A Page 305

Subzone 10-I-A Input to Main Combustion Chamber Igniter

Criteria A Page 305
i

Subzone 10-I-B Input to Main Oxidizer Valve i

Criteria B Page 306

Subzone 10-l-C Input to Main Chamber Oxidizer Dome Purge Valve

Criteria R Page 324

Subzone 10-1-D Input to Customer Connect Stage End

Criteria C Page 308

Subzone I0-I-E Input to Pneumatic Shutdown Sequenc,_ Line

Oxidizer Prcburner Oxidizer Valve End

Criteria O Page 320

Main Oxidizer Valve End

Criteria B Page 306

Main Fuel Valv,_ Ynd

Criteria F Page 311

Fuel Preburn_r Gxidizc, Valve End
: .m i, i

Criteria J Page 315

ei
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Subzone IO-I-F In," _ to Fuel Bleed Duct

Main.Fuel Valve End [

Criteria F Pa_e 311

Customer Connect End

Criteria C Page 308

Subzone 10-I-G Input to Hydraulic Supply Line and Hydraulic Return
Line

Customur Connect End

Criteria C Page 308

Oxidizer Preburner Oxidizer Valve End

Criteria 0 Page 320

Main Fuel Valve Vnd

Criteria F Page 311
I

Main Oxidizer Valve End

Criteria B Page 306

Chamber Coolant Valve End

Criteria F Page 311

Fuel Preburner O:<idizer Valve End

Criteria J Page 315

Subzone 10-I-H input ,to Nitrogen Supply Line and Helium Supply Line

Pneu,matic Packau'e !£..n.d

Criteria O Page 3/3

Custom,,r Connect Fnd

Criteria C Pa_,' 30._

$
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: Subzone 10-2 Combustion Chamber Throat (General Specifications)
,!

I Criteria D Page 309

Subzone 10oZ-A Input to Fngine Controller Assembly

Criteria D Page 309

Subzone I0-3 Thrust Chamber Jacket Downstream of the Throat

(General Specifications)

Criteria E Page 310 !
t

Subzone 10-3-A Input to, Main Fuel Valve, Fuel Bleed Valve,
Chamber Coolant Valve, and Fuel System Purge
Check Valve

Criteria F Page 311

Subzone 10-3-B Input to Preburner Fuel Supply Duct

Main Fuel Valve End

Criteria F Page 311

I Fuel Preburner End -.

Criteria H Page 313

Oxidizer Preburner End

Criteria L Page 317

Subzone I0-4 FuelSystem (General Specifications)

Subzone 10-4-A ,Inputto,,HighPressure Fuel Turbopump

Criteria G Page 31Z

Subzone 10=4-B Input to Fuel Preburner Dome and Cornbustor, and

Fuel Preburner Igniter

Crit,-ria H PAL:,.' 313

Subzone I0-4-C Inpu t to Low-Pru_:iur,., Fucl Turbopurnp

! Criteria I Pa!.:e 31.4

Z q 7
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Subzone 10-4-D Input to Fuel Preburnor Oxidizer Valve

Criteria J Page 315

flubzone 10-4-E Input to Oxidizer Bleed Valve

Criteria S Page 325

Subzone 10-4-F input .toFuel Preburner Oxidizer Dome Purge Check
Valve '

Criteria T Page 326

Subzone 10-4-G Input to Low-Pressure Fuel Turbopurnp Discharge
Duct

High Pressure Fuel Tu,rbopurnP End

Criteria G Page 31Z

Low-Pres sure Fuel,Turbopump, End

Criteria I Page 314

Subzone 10-4-H Input to Low-Pressure Fuel Turbopurnp Turbine
Drive Duct

Low-Pressure Fuel Turbopurnp. End

Criteria I Page 314

Combustion Chamber Dome End

Criteria.A Page 305

Subzone I0-4-I Input to Low-Pressure Fuel Turbopump Turbine

Discharge Duct and Hot Gas Manifold Coolant Duct

Low-,Pressure Fucl Turbopurnp End

Criteria I Page 314

High-Preasure Oxidiz0___.__rT}__rbopump Fnd

Criteria K Pag,- 316

High-Pr.s..ure F,l,-.'i Turbopum.p End

Criteria G P'_C'" 312
2',?,_

i_- _. , • ' " ........ '
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Subzone 10-4..3 In_ Oxidizer Bleed Duct

Fuel Preburm'r Oxidizer Valve Fnd

Criteria J Page 31S

Customer Connect End

Criteria C Page 308

Subzone 10-4-K Input.toVehicle Fuel Tank Pr_ssurization Duct
i:

Low-Pressure Fu_l Turbopump End

Criteria I Page 314

Customer Conm.ct End

Criteria C Page 301q _

Subzone 10-4-L Input to Low-Pressure Fuel Turbopump Lift-off_e-,
Control Line

Pneumatic Packa_,; .End

Criteria Q Page 323

Low-Pressure Fuel Turbopump End

Criteria I Page 314

High-Pre_sur,; Fuel Turbopump End

Criteria G Page 312

Subzone IO-4-M Input to High-Pre_sur,: Fuel Duct

Main Fucl V:tl:,t: End

i, Criteria F Page 311

_-_- Hi_h-Pr,_ q_ur,_' Fu,,1 TurborJump I.:nd

i
, Criteria G Pag,z 312



Sabzone 10-4-N Input to,Low Pressure Fuel Turbopump Discharge
Duct Long Flex Joint

Criteria W Page 330

Subzone 10-4-O In_t t_.._o Low Pressure Fuel Turbopurnp Turbine
Discharge Duct Long Flex Joint

Criteria X Page 332

Subzone 10-4-P Input to Fuel Bleed Duct Flex Joints -,
j

Criteria Y Page 334

Subzone I0-5 Oxidizer System (General Specifications)

Subzone 10-5-A Input to High-Pressure Oxidizer Turbopurnp and Heat

Exchanger i

Criteria K Page 316

Subzone 10-5-B Input to Oxidizer Preburner Dome and Cornbustor,
and Oxidizer Preburner Igniter

Criteria L Page 317 {

Subzone 10-5-C Input to Low-Pressure Oxidizer Turbopurnp

Criteria M Page 318

S'lbzone 10-5-D Iaput to Antiflood Valve

Criteria N Page 319

Subzone 10-5-E Input to Oxidizer Preburner'Oxidizer Valve

Criteria O Page 330

Subzone 10-5-F Input to Oxidizer Preburner Oxidizer Dome Purge
Check Valve

Criteria U Paze 337

300
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Subzone 10-5-G Input to Low-Pressure Oxidizer Turbopump Discharge
Duct

High-Pressure Oxidizer Turbopump End

Criteria K Page 316

Low-Pressure Oxidizer Turbopump End

Criteria M Page 318

Subzone 10-5-H Input to Low-Pressure Oxidizer Turbopump Turbine
Drive Duct

Hi_h-Pressure Oxidizer Turbopump F.nd

Criteria K Page 316
q

Low-Pressure Oxidizer Turbopump End

Criteria M Page 318

Subzone I0-5-I Input to Vehicle Oxidizer Tank Pressurization Duct

High-Pressure Oxidizer Turbopump Vnd

Criteria K Page 316

Customer Connect Knd

Criteria C Page 308

Subzone 10-5-J Input to Pneumatic Shutdown Control Line

Pneumatic Pack._,,,.._e Fnd
]

Criteria Q Page 323 ]

Oxidizer Preburner Oxidiz,:r Valve End j

Criteria 0 Page 320

i
,!
]

)
l

301 1
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Subzone 10-5-K Input to Preburr, er Oxidizer Supply Duct

Hi_h-Pressure Oxidizer Turbopurnp End

Criteria K Page 316

Fuel Preburner Oxidizer Valve End

Criteria 3 Page 315

Oxidizer Preburner Oxidizer Valve End i

Criteria O Page 3Z0

Subzone 10-5oL Input to High-Pressure Oxidizer Duct

Main Oxidizer Valve End

Criteria B Page 306

High-Pressure Oxidizer Turbopump End t

Criteria K Page 316

Subzone 10-5-M Input to Heat Exchanger Oxidizer Supply Line

Antiflood Valve End

Criteria N Page 319

Heat Exchanqer F_nd ,,
]

CriteriaK Page 316 ]

Subzone 10-5-N Input to Low Pressure Oxidizer Turbopump Discharge
Duct Long Flex 3"oint

CriteriaV Page 32-8

Subzone I0-5-O Input to Oxidizer Tank Pressurant Duct Long Flex

.., Joint

Criteria Z Page 336



Subzone I0-6 Actuator Assembly (General Specifications) 1

I Subzone 10=6-A Input to Actuator Assembly

Criteria P Page 322

I
i:
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i l ' l l

Criteria A Combustion Chamber Dome, Injector Area and Main

Combustion Chamber Igniter

I
I. Sinusoidal Sweep Criteria (4 Sweeps, 3 - 2000 - 3 Hz @ I oct/rain)

3 - I0 Hz @ 2.0 Gts peak_:_
I0 - 44 Hz @ 0. 12 in. D. A. Disp.

44 - 990 Hz @ 12.0 G_s peak

990- 1400 Hz@ 0.00024 in. D. A. Disp.
1400 - Z000 HZ @ Z4.0 G's peak ._

I

2. Random Vibration Criteria (7.5 hr/axis) il

" 20 - ZS0 Hz @ 0. ZI gZ/Hz
250 - 300 Hz @+9 dB/oct

300 - 400 Hz@ 0.35 gZ/Hz :_
400 - 515 Hz @ -6 dB/oct

515 - 2000 Hz @ O. 21 g2/Hz "

Composite = 21.0 grins

3. Shock Criteria

• I No shock test required.

-!: * Design Criteria Only

i'
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• Criteria B Main Oxidizer Valve (Sheet I of Z)

I. Transient Shock Spectra Criteria (120 pulses/axis with O " I0)

i X Axis Y Axis

i I0 Hz @ 2.0 G's peak I0 Hz @ 2.0 G's peak

• I00 HZ @ 25.0 G's peak 200 Hz @ 50.0 G's peak

600 Hz @ 50,0 G's peak Z000 Hz @ 90.0 G's peak
Z000 Hz @ 150.0 G's pe_.k

Z Axis t

I0 l-Iz@ I.0 G's peak

80 Hz @ 15.0 G's peak
I000 Hz @ 20.0 G's peak

2000 Hz @ I00.0 G_s peak
/

2. Random Vibration Criteria (7, 5 hr/axis) ,_
I

Xv Axis Yv Axis

20 Hz @ 0. 0080 gZ/Hz Z0 Hz @ 0. 0030 g'/Hz
20 - 50 Hz @ +3 dB/oct 20 - 50 Hz @ +3 dB/oct

50 Hz @ 0.020 gZ/Hz 50 Hz @ 0. 0070 gZ/Hz l
50 - 80 Hz @ +19 dB/oct 50 - II0 Hz @ +19 dB/oct

80 - II0 Hz @ 0.40 gZ/Hz II0 - 170 Hz @ 0. 17 gZ/Hz
II0 - 135 Hz @ -34 dB/oct 170 - 200 Hz @ +18 dB/oct

135 - 170 Hz @ 0.040 g'/Hz 200 - 400 Hz @ 0.44 gZ/Hz
170 - Z00 Hz @ +30 dB/oct 400 - 500 Hz @ -14 dB/oct

200 - 530 Hz @ 0. Z0 gZ/Hz 500 - 700 Hz @ 0.15 gZ/Hz
530 - 700 Hz @ -4 dB/oct 700 - 800 Hz _ +16 clB/oct

700 - 2000 Hz @ 0. 14 gZ/rrz 800 - 950 Hz @ 0.30 g'/Hz
950 - IZ00 Hz @ -14 dB/oet

1200 - 2000 Hz @ 0. I0 gZ/Hz i

Swept Sinusoid (I oct/rain) Swept Sinusoid (i oct/rain)

- _ 1200 - 2000 Hz (6) 2.5 grins1200 2000 Hz _@ 3.6 grins

Composite = 17.4 grins Composite - 18.9 grins



CriteriaB Main Oxidizer Valve (Sheet2 of 2)(Cont,)

2, Random VibrationCriteria(705hr/axis) (Cont,)

Zv Axis

20 - 70 Hz @ 0,090 gZ/Hz
70 - 90 Hz @ +I0 dB/oct

90 - II0 Hz @ 0,2i gZlHz
II0 - 140 Hz@ -29 dB/oct
140 = 170 Hz @ 0,020 gZ/HZ
170 - 300 Hz@ +13 dB/oct
300- 530Hz@0.24 gZ/Hz
530 - 800 Hz @ -18 dB/oct

800 - 2000 Hz @ 0,022 gZ/Hz -

Swept Sinusoid(Ioct/rnin)

1200 - 2000 Hz @ 1.4 grins

Composite = 11.5 grins

3, Shock Test Criteria

No shock testrequired.

Zv Axis

_I
I

....... XvAXis

" i

I

_4
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_' Criteria C Customer Connect Stage End
I

1. Sinusoidal Sweep Criteria (4 Sweeps, 3 - 2000 - 3 Hz @ I oct/rain), I

I 3 - 10 Hz @ 2.0 G'S peak_i;. I
.:_ 10- 13 Hz @ 0.38 in. D. A. Disp. I

13 - 54 Hz @ 3. 30 G's peak
54 - 140 Hz @ 0.02Z in. D. A. Disp.

' 140 - 2000 Hz @ 22.0 G's peak , -:

! ! 2. Random Vibration Criteria (7.5 hr/axis) /
.... 'i

20 - 70 Hz @ O.01Z _Z/Hz
70 - I00 Hz (_ +18 dB/oct _

I00 - 318 Hz @ 0. 12 g2/Hz
318 - 400 Hz L_, +12 dB/oct

400 - 2000 Hz @ 0.30 gZ/Hz

Composite = Z2. 9 grins

3. Shock Criteria

• !'

No shock test required. I

e.Design Criteria Only

RzpR0)ucmn2r OFTBF
PAGEm poor
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Criteria D Combustion Chamber Throat and Engine Controller
Assembly

1. SinusoidalSweep Criteria (4 Sweeps, 3 - 2000 - 3 Hz @ 1 oct/rain)

3 - 10 Hz @ 2.0 G's peak _,'
10 - 44 Hz @ 0.12 in. D. A. Disp.

44 - I140 Hz @ 12.0 G's peak
ll40 - 1620 Hz @ 0,00018 in. D. A. _isp.

1620 - 2000 Hz @ 24.0 G's peak

2. Random Vibration Criteria (7.S hr/axis)

20 = 1300 Hz @ 0. 15 gZ/Hz
1300 - 1640 Hz @ +18 dB/oct

1640 = 2000 Hz @ 0.60 gZ/H_

Composite "-22.8 grins

3. Shock Criteria

No shock test required.

* Design Criteria Only

30_
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Criteria E Thrust Chamber Jacket Downstream of the Throat

1. Sinusoidal Sweep Criteria (4 Sweeps, 3 - 2000 - 3 Hz @ 1 oct/rain) ]

3 - 10 Hz _ 2.0 G's peak ::_
l0- 44 Hz @ 0. 12 in. D. A. Disp.
44 - 485 Hz @ 12.0 G's peak

485 - o," :z @ 0.0010 in. D. A Disp.

990 " _vV0 Hz @ 50.0 G's peak

2. Random Vibration Criteria (7.5 hr/axis)

20 - 225 Hz @ 0.30 gZ/Hz
225 - 450 Hz _ +7 dB/oct

450 - 500 Hz @ 1.50 g"/Hz
500 - 625 Hz @ -3 dB/oct

625 - 2000 Hz @ I.Z0 g_/Hz "

Composite = 46.2 grins

3. Shock Criteria

No shock test required. I

_c Design Criteria Only

1'] /J
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Criteria F Main Fuel Valve, Fuel Bleed Valve, Chamber
Coolant Valve, arid Fuel System Purge Check Valv_

I. Sinusoidal Sweep Criteria (4 Sweeps, 3 - 2000 - 3 Hz @ 1 oct/rain)

3 - I0 Hz @ 2.0 Gts peak_
l0 - 49 Hz @ 0.12 in. D. A. Disp.

49 - 440 Hz @ 15.0 G's peak
440 - 685 Hz @ 0.0015 in. D. A. Disp. 1

685 - Z000 Hz @ 36.0 G's peak

Z. Random Vibration Criteria (7.5 hr/axis}

20 Hz @ 0. 074 gZ/Hz
20 - 300 Hz @ +3 dB/oct

300 - 700 Hz @ I. I0 gZlHz
700 - 975 Hz@ -18 dBloct

975 - 1300 Hz @ 0.15 gZ/Hz
1300 - 1450 Hz @ +48 dB/oct

1450 - 1550 Hz @ 0.85 gZ/Hz
1550 - 1790 Hz @ -36 dB/oct

1790 - 2000 Hz @ 0.15 gZ/Hz

Composite = 32.4 grins

3. Shock Criteria

No shock test required.

* Design Criteria Only
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Criteria G High-Pressure Fuel T urbopurnp

i I. Sinuso2dal Sweep Criteria (4 Sweeps, 3 - 2000 - 3 Hz _ I oct/mini

3 - I0 Hz @ 2.0 G°s peak_
10 - 44 Hz @0. 11 in. D. A. Disp.

44 - 400 Hz @ II.0 G°s peak
400 - 705 Hz@0.0013 in. D. A. Disp.

705 - 2000 Hz @ 33.0 G's peak

2. Random Vibration Criteria (7.5 hr/axis)

20 Hz @ 0. I0 gZ/Hz
20 - 200 Hz @ +3 dB/oct

200 - 250 Hz @ 1.00 gZ/Hz
250 - 300 Hz @ -18 dB/oct

300 - 1245 Hz @ 0.35 gZ/Hz
1245 - 1400 Hz @ +24 dB/oct

1400 - 2000 Hz @ 0.90 gZ/Hz

Composite ffi 33.8 grins

3. Shock Criteria

No shock test required.

Design Criteria Only
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CrReri,_ H Fuel Preburner D ,m_ and Combustor, _tnd Fucl

Preburner Igniter

I. Sinusoidal Sweep Criteria (4 Sweeps, 3 - 2000 - 3 Hz @ I oct/mini

3 - 10 Hz @ 2.0 G's peak_,
10- Z0 Hz @ 0.30 in. D. A. Dtsp.

20 - 140 Hz @ 6.0 G's peak
140- 315 Hz @0.0060 in, D. A. l_isp.

J

315 - 2000 Hz @ 30.0 G's peak

J
2. Random Vibration Criteria (7.5 hr/axis)

20 - 1200 Hz @ 0. 17 g_/Hz
1200 - 1400 Hz @ +48 dB/oct

1400 ° 2000 Hz @ 2.00 g:/Hz

Composite = 39.4 grins

3. Shock Criteria

No shock test required.

* Design Criteria Only

; #
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Criteria I Low-Pressure Fuel Turbopump
I

I. Sinusoidal Sweep Criteria (4 Sweepsp 3 - 2000 - Z Hz @ I oct/rain) [

3 - I0 Hz @ 2.0 G's peak*
I0 - 44 Hz@ 0.050 in. D A. Disp.

44 - 400 Hz @ 5.0 G's peak

400 - 800 Hz @ 0.00060 in. D. A. Disp.

800 - 2000 Hz @ 20.0 G's peak i

2, Random Vibration Crit_r'_a (7.5 hr/axis) i

20 - 500 Hz @ 0.30 gZ/Hz
500 - 600 Hz @ -18 dB/oct

600 - 1060 Hz @ 0. I0 gZ/Hz
I060 - 1400 Hz @ +21 dB/oct

1400 - 2000 Hz @ 0.70 gZ/Hz

Composite = 27. 1 grins

3. Shock Criteria

No shock test required. [
[

* Design Criteria Only

REPRODUCIBILITY OF THL
OIt|_AL PAGE 18 POOR 1
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Criteria J Fuel Preburner Oxidizer Valve

1. Sinusoidal Sweep Criteria (4 Sweeps, 3 - Z000 - 3 Hz @ 1 oct/rain)

3 - 10 Hz @ 2.0 G's peak*
10 - 44 Hz@ 0.25in. D. A. Disp,
44 - 70 Hz @ Z5.0 G's peak
70 - ZOOHz @ 11.0 G's peak

ZOO - 300 Hz @45.0 Gts peak
300 - 400 Hz @ 100.0 G's peak
400 - 1700 Hz @ 30.0 G's peak

ITG0 - Z000 Hz @ 45.0 G's peak

2. Random Vibration Criteria (7.5 hr/axis)

Z0 Hz @ 0.Z0 gZ/Hz
Z0 - 4Z Hz @ +Ig dB/oct

42 - 75 Hz @ 4.00 gZ/Hz
75 - I00 Hz @ -27 dB/oct

I00 - Z15 Hz @ 0.30 gZlHz
ZI5 - 31Z Hz @ +Zl dB/oct

31Z - 400 Hz @ 4.00 gZ/Hz
400 - 580 Hz @ -Zl dB/oct

580 - lZ00 Hz @ 0.30 gZ/Hz
lZ00 - 1490 Hz @ +36 dB/oct
1490 - 2000 Hz @ 4.00 gZ/Hz

Composite = 60. 2 grins

3. Shock Criteria

No shock test required

Design Criteria Only
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Criteria K High-Pressure Oxidizer Turbopurnp and Heat
Exchanger

1. Sinusoidal Sweep Criteria (4 Sweeps, 3 - 2000 - 3 H_ @ I oct/rnin)

- I0 Hz @ 2.0 G's peak*
I0 - 44 Hz @ 0. II in. D. A. Disp.
44 - 700 Hz @ Ii.0 G's peak i

700- 1490 Hz @ 0.00044 in. D. A. Disp. _

1490 - 2000 Hz @ 50.0 G's peak j:

L,

2. Random Vibration Criteria (7,5 hr/axis)

20 - 1200 Hz 0.-15 gZ/Hz
1200 - 1760 Hz @ +18 dB/oct

1760 - 2000 Hz @ I.50 gZ/Hz

Superimposed Sinusoids (6.5 hr/axis)

520 Hz @ 4.0 grrns
2000 Hz @ 15.5 grrns

Swept Sinusoids (60 Sweeps, 1 rnin/sweep) t

520 - 350 Hz @ 4.0 grrns

2000 - 1390 Hz @ 15.5 grrns

Composite = 33.8 grrns

3. Shock Criteria

No shock test required.

* Design Criteria Onl 7

: ti,
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Criteria .'_ Oxidiser Preburner Dome and Cornbustor, and
i _ Oxidiser Preburner Igniter

:' 1. Sinusoidal Sweep Criteria (4 Sweeps, 3 - Z000 - 3 Hz _ 1 oct/rain)

3 - I0 Hz _ Z.0 G's peak*
_ I0- Z0 Hz @ 0.39 in. D. A. Disp.

i,,i Z0 - 140 Hz@ 8.0 G's peak
140 - 315 Hz @ 0.0080 in. D. A. Disp.

315 - Z000 Hz @ 40.0 G's peak

2. Random Vibration Criteria (7.5 nr/axis}

20 - 1200 Hz @ 0.30 g2/Hz
1200 - 1400 Hz @ +48 dB/oct

1400 - 2000 Hz @ 3.50 gZ/Hz

Composite = 52. Z grins

3. Shock Criteria

No shock test required.
t

* Design Criteria Only



Criteria I%4 Low-Pressure Oxidizer Turbopump
q

!_ I. Sinusoidal Sweep Criteria (4 Sweeps, 3 - 2000 - 3 Hz @ I oct/rain)
i"

3 - 10 Hz @ Z. 0 G's peak_
! 10- 56 Hz @ 0.050 ln. D. A. Disp. i

_l 56 880 Hz @ 8.0 G's peak i880 - 1565 Hz @ 0.000Z0 In. D. A. Disp.

i 1565 - Z000 Hz @ Z5.0 G's peak , -,

2. Random Vibration Criteria (7.5 hr/axis)

20 - 1200 Hz @ 0.12 gZ/Hz
1200 - 1760 Hz @ +18 dB/oct

1760 - Z000 Hz @ I.Z0 gZ/Hz

Superimposed Sinusoid (6.5 hr/axis) _ii
90 Hz @ 4.0 grins

Swept Sinusoid (60 Sweeps, 1 rain/sweep)

90 - 70 Hz @ 4.0 grins

Composite = Z7. 0 grins

3. Shock Criteria

No shock test required.

Design Criteria Only
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Criteria N Antiflood Valve

1. Sinusoidal Sweep Criteria (4 Sweeps, 3 - Z000 - 3 Hz @ I oct/rain) 1

3 - 10 Hz @ 2. 0 G's peak_
10 - 80 Hz @ 0.20 In. D. A. Disp.

: 80 - 170 HZ @ 65.0 G's peak

170 - 600 Hz @ 35.0 G's peak

i) 600 - I180 Hz @ 25.0 G's peak

1180 - 1500 Hz @ 0.00035in. D. A. DisD. ' "_
!_: : 1500 - 2000 Hz @ 40.0 G's peak

2, Random Vibration Criteria (7.5 hr/axis) ,] iil;.
7]_ 20 - 40 Hz @ 0.25 gZlHz

40 - 71 Hz @ +18 dB/oct

71 - 300 Hz @ 8.00 gZ/Hz ,_
300 - 425 Hz @ -12 dB/oct _

425 - 625 Hz @ 2.00 gZ/Hz
625 - 745 Hz @ -30 dB/oct

745 - 1200 Hz @ 0.35 gZ/Hz

1450 Hz @ +18 dB/oct i1200

1450 - 2000 Hz @ I. I0 gZ/Hz !

Composite = 62. 3 grins

3. Shock Criteria

No shock test required.

* Design Criteria Only
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Criteria O Oxidizer Preburner Oxidizer Valve (Sheet I of 2) I

I. Sinusoidal Sweep Criteria (4 Sweeps, 3 - 2000 - 3 Hz @ l oct/rnin)

3 - 10 Hz @ 2.0 G's peak* I
I0 - 44 Hz @ 0.28 in. D. A. Disp.

44 - 65 Hz @ 28.0 G's peak

65 - 200 Hz _ 12.0 G's peak

200 - 330 Hz @ 40.0 G's peak

330 - 430 Hz @ 73.0 G's peak

430 - 850 Hz @ 25.0 G's peak _ i
850 - 1400 Hz @ 0.00068 in. D. A. Disp. r

1400 - 2000 Hz @ 68.0 G's peak
b

Z. Random Vibration Criteria (7,5 hr/axis)

Axis

20 Hz @ 0.20 gZ/Hz 1
20 - 45 Hz @ +6 dB/oct

45 - I00 Hz @ I.00 gZ/Hz
I00 - 145 Hz @ +9 dB/oct

145 - 240 Hz @ 3.00 gZ/Hz -
940 - 305 Hz @ -27 dB/oct

305 - 495 Hz @ 0.35 gZ/Hz

495 - 600 Hz @ -30 dB/oct
600 - 1230 Hz @ 0.050 gZ/Hz

1230 - 1415 Hz @ +60 dB/oct

1415 - Z000 Hz @ 0.90 gZ/Hz

Composite = 33.9 grins

Yv Axls

20 Hz _ 0.2_ gZ/Hz
20 - 40 Hz (6,+9 dB/oct

40 - 175 Hz @ 2.00 gZ/Hz
175 - 350 Hz @ -4 dB/oct

350 - 475 Hz C_ 0.80 gZ/Hz
475 - 645 Hz (_ -27 dB/oct

)

645 - 1220 Hz (_i)0. 050 g'/Hz

1220 - 1420 Hz a_,+63 dB/ort i
1420 - 2000 Hz '_ 1.20 ,'/Hz

Composite = 38.0 grins

* Design Criteria Onl.v
rt ,RODU¢IBILITYOF
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Criteria O Oxidizer Preburner Oxidizer Valve (Sheet 2 of 2)
i

[ 2. Random Vibration Criteria (7.5 hr/axis) (Cont.)

Axis

20 Hz @ O. 37 gZ/Hz
20 - 35 Hz @ +12 dB/oct

35 - 65 Hz @ 3.50 gZ/Hz
65 - 90 Hz @ -15 dB/oct

90 - 125 Hz @ 0.65 gZ/Hz
. 1;'5 - 155 Hz @ +Zl dB/oct t_

i55 - 265 Hz @ 3.00 gZ/Hz _i

265 - 900 Hz _ -30 dB/oct 'r_
900 - 1195 Hz @ 0.050 gZ/Hz {I195 - 1400 Hz @ +42 dB/oct

•_ 1400 - 1615 Hz @ 0.45 gZ/Hz ,._"
1615 - 2000 Hz @ -21 dB/oct ]

Z000 Hz @ 0. 10 gZ/Hz l
i

Composite = 30.3 grins

3. Shock Criteria

I
No shock test required.

Z v Axi S

]

_ NvAxis

• IJ_" i]

!
,_ i!1
, 3,_1 j
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:_i Criteria P Actuator Assembly

I 1, Sinusoidal Sweep Criteria (4 Sweepsp 3 - Z000 - 3 Hz _ 1 oct/rain)

ii 3 - 10 Hz @ 2.0 G's peak_
10 - 28 Hz @ 0.30 in. D. A. Disp.

28 - 260 Hz @ 12.0 G's peak
260 - 350 Hz @ 0.0035 in. D. A. Disp.
350 - 2000 Hz @ 22.0 GIs peak

!:

2. Random Vibration Criteria (7.5 l_r_/axis) J

20 - 2000 Hz @ 0.40 gZ/Hz

Composite - ZS. I grins

3. Shock Criteria

No shock test required.

Design Criteria Only

00000004-TSC09



Criteria Q Pneumatic Package

1. Sinusoidal Sweep Criteria (4 Sweeps, 3 - 2000 - 3 Hz @ I oct/rain)

3 - 10 Hz _ Z. 0 G's peak*
10 - 44 Hz_ 0.11 _n. D. A. Disp.

44 - 700 Hz @ II.0 Gfs peak
700 = 1490 Hz@ 0.00044 in. D. A. Disp.

1490 - 2000 Hz @ 50.0 G's peak _

2. _Random Vibration Criteria (7.5 hr/axis) 1

20 - IZ00 Hz @ 0.15 gZ/Hz
IZ00 - 1760 Hz @ +18 dB/oct

1760 - 2000 Hz @ I.50 gZ/Hz

Composite - 29.8 grins

3. ShOck Criteria

No shock test required.

Design Criteria Only

J!

00000004-TSCI 0



:• I I 1 '7

Criteria R Main Chamber Oxidizer Dome Purge Valve
s

l. Sinusoidal Sweep Criteria (4 Sweeps, 3 - 2000 - 3 Hz @ l oct/rain)

3 - I0 Hz @ 2.0 Gts peak ",_

I0 - 44 Hz @ 0. 12 in. D. A. Disp. !
44 - 580 Hz @ 12.0 G's peak

580- I000 Hz @ 0.00070 in. D. A. Disp.

I000 - 2000 Hz @ 36.0 G's peak

2. Random Vibration Criteria (7.5 hr/axis) J

20 - 170 Hz @ 0. 17 gZ/Hz II

170 - 245 Hz @+6 dB/oct I

245 - 525 Hz @ 0.35 gZ/Hz I

525 - 750 Hz @ -6 dB/oct

750 - 1400 Hz @ 0.17 gZ/Hz

1400 - 1520 Hz @ +21 dB/oct !

1520 - 2000 Hz @ 0.30 gZlHz

Superimposed Sinusoid (6.5 hr/axis)

1980 Hz @ 6.0 grins

Swept Sinusoid (60 Sweeps, 1 rain/sweep)

),

'i:: 1980 - 1320 Hz @ 6.0 grins

Composite = 2Z. 0 g rms

3. Shock Criteria

No shock test required.

Design Criteria Only

] 14 ,;
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Criteria S Oxidizer Bleed Valve

1. Sinusoidal Sweep Criteria (4 Sweeps, 3 - 2000 - 3 Hz @ I oct/rain)

3 - I0 Hz @ 2.0 G's peak*
I0- 34 Hz@0.46 in. D. A. Disp,

34 - 85 Hz @ 27.0 G*s peak
85 - 210 Hz @ I0.0 G's peak

210 ° 270 Hz @ 30.0 Gts peak
270 - 370 Hz @ 78.0 G's peak
370 - 530 Hz @ 34.0 G's peak
530 - 2000 Hz @ 22.0 GWs peak

2. Random Vibration Criteria (7.5 hr/axis)

20 Hz @ 0.23 gZ/Hz
20 - 40 Hz @ +12 dB/oct

40 - 80 Hz @ 3.50 g2/Hz
80 - 125 Hz @ -12 dB/oct

125 - 225 Hz @ 0.60 gZ/Hz
225 - 292 Hz @ +15 dB/oct

292 - 429 Hz @ 2.20 gZ/Hz
429 - 620 Hz @ -15 dB/oct

620 - 1200 Hz @ 0.35 gZ/Hz
1200 - 1450 Hz @ +21 dB/oct

1450 - 2000 Hz @ 1.70 gZ/Hz

Composite = 44.4 g
rms

3. Shock Criteria

No shock Test Required

* Design Criteria Only
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Criteria T Fuel Preburner Oxidizer Dome Purge Check Valve

I. Sinusoid_l Sweep Criteria (4 Sweepsp 3 - 2000 - 3 Hz @ I oct/mln)

3 - I0 Hz @ 2.0 O's poak_'
I0 - Z0 Hz @0.30 in. D. A. Disp.

i 20 - 140 Hz@ 6.0 G's peak
140 - 315 Hz @ 0.0060 In. D. A. Disp.

315 - 2000 Hz @ 30.0 G'S peak
: |

2. Random Vibration Criteria (7.5 hr/axis)

20 - IZ00 Hz @ 0.17 gZlHz
1200 - 1400 H= @ +48 dB/oct

1400 - 2000 Hz @ 2. O0 gZ/Hz

Superimposed Sinusoid (6.5 hrlaxis)

1980 Hz @ 15.5 grins

Swept Sinusoid (60 Sweeps, I rain/sweep)

1980 - 1320 Hz @ 15.5 grins I

Composite = 39.6 grins

3. Shock Criteria

No shock test required. 'I

::,Design Criteria Only
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Criteria U Oxidizer Preburner Oxidizer Dome Purge Check
Valve

I. SinusoidalSweep Criteria (4 Sweeps, 3 - 2000 - 3 Hz @ I octlmin)

3 - 10 Hz @ 2.0 G's peak_'
I0 = 20 Hz @0.39 in. D. A. Disp.

20 - 140 Hz @ 8,0 G's peak
140- 315 Hz @ 0.0080 in. D. A. Disp.

315 - 2000 Hz @ 40.0 G's peak

2. Random Vibration Criteria (7.5 hr/axis) I

20 = 1200 Hz @ 0.30 g_/Hz
1200 - 1400 Hz @ +48 dB/oct

1400 - 2000 Hz @ 3.50 gZ/Hz

Superimposed $m_tsoid (6.5 hr/axis)

1980 Hz @ I$.
rrrls

Swept Sinusoid (60 Sweeps, I minlsweep)

1980 o 1320 Hz @ 15.5 grins

Composite = 54.4 grins

3. Shock Criteria

No shock test required.

• Design Criterio-Only

1
i:: t
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Criteria V Low Pressure Oxidizer Turbopurnp Discharge Duct
Long Flex Joint (Sheet I of Z)

I. SinusoidaISweep Criteria (4 Sweeps, 3 - Z000 - 3 Hz @ I oct/rain)

Axis/ (Parallel to Flow) Radial (Perpendicu!ar to Flow)

3 - lO Hz @ Z. 0 G's peakS, 3 - I0 Hz @ 2.0 G's peak*

10 - 20 Hz @ 0.50 in.D.A. Disp. 10 - 40 HZ @ 0.50 in.D..A. Disp.

Z0 - 2000 Hz @ I0.0 G's peak 40 - I00 Hz @40.0 G's peak
10O - 350 Hz @ 20.0 G's peak ,
350 - Z000 Hz @ IZ.0 G's peak

Z. Random. Vibration Criteria (7.5 hr/axis)

i
Axial (Parallel to Flow)

20 - 65 Hz @ 0.30 gZ/Hz
65 - 250 Hz @ +4 dB/oct

250 - 350 Hz @ 1.80 gZ/Hz
350 - 490 Hz @ -24 dB/oct

490 - 690 Hz @ O. 12 gZ/Hz
690 - 750 Hz @+22 dB/oct

750 - 800 Hz @0. ZZ gZlHz
800 - 905 Hz @ -15 dB/oct iii

905 - 1105 Hz @ 0. 12 gZ/Hz
II05 - Z000 Hz @ -6 dB/oct

Z000 Hz @ 0.037 gZ/Hz

Superimposed Sinusoids (7.5 hr/axis)

20 Hz @ 4.0 grins

46 Hz @ 3.0 grins

Composite = 25. 1 grins

* Design Criteria Only

REPRODUCIBII/rYOF
ORRlqNALPAGEI8
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Criteria V Low Pressure Oxidizer "Iurbopump Discharge Duct
Long Flex Joint (Sheet Z of Z)

I
Z. Randor,_ Vibration Criteria (7.5 hr/axis) (Cont.)

Radial (Perpendicular to Flow)

Z0 - 345 Hz @ 0.30 ga/Hz
345 - 500 Hz @+9 dB/oct

500 - 785 Hz@ 0.90 gZ/Hz
785 - 1100 Hz @ -18 dB/oct I

. 1100 - 1200 Hz @ 0. 12 gZ/Hz
1200 - 1300 Hz @ +60 dB/oct

1300 - 1350 Hz @ 0.60 gZ/Hz
1350 - Z000 Hz @ -18 dB/oct

Z000 Hz @ 0.057 gZ/Hz

,i

Swept Sinusoids (Z0 = 320 - Z0 Hz @ 1/Z oct/rain) _

Z0 - 42 Hz @ 0. 16 in. D. A. Disp.

47 - 248 FIz @ I0, 0 grins

248 - 300 Hz @ 0o0045 in. D. A. Disp.

300 - 3Z0 Hz @ 14.5 grins

Composite = 27.9 - 31.3 grins

3. Shock Criteria

No shock test required.

320 P,.
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Criteria W Low Pressure Fuel Turb_pump Discharge Duct Long

Flex Joint (Sheet 1 of 2) I

Sinusoidal Sweep Criteria (4 Sweeps, 3 - 2000 - 3 Hz @ I oct/rnin)

Axial (Parallel to Flow)

3 - 10 Hz @ 2.0 G'S peak*
I0- I I Hz @ 0.50 in. D. A. Disp,

II - 26 Hz @ 3.0 G_s peak '
26 - 39 Hz@ 0.090 in. D..A. Disp. I

11
39 - 2000 Hz @ 7.0 G's peak , _i

Radia] (Perpendicular to FlOw)

3 - 10 Hz @ Z. 0 G's peak*
I0- 40 Hz @ 0.50 in. D. A. Disp.

40 - 50 HZ @ 40.0 G's peak

50 - 445 Hz @ II. 0 G's peak
445 - 705 Hz @0.0011 in. D. A. Disp.
705 - 1200 Hz @ 28.0 G's peak

1200 - 2000 Hz @ 6.0 G's peak

Random Vibration Criteria (7.5 hr/axis) I

Axial (Parallel to Flow)

20 Hz @ 0. 034 gZ/Hz
20 - 40 Hz @ +i2 dB/oct

40 - 75 Hz @ 0.55 ga/Hz
75 - 115 Hz @ -12 dB/oct

II. _ - 165 Hz @ 0. I0 gZ/Hz
165 - 210 Hz @+26 dB/oct

210 - 260 Hz @ 0.80 g2/Hz
260 - 310 Hz @ -42 dB/oct

310 - 500 Hz @ 0.070 gZ/Hz
500 - 600 Hz @ -21 dB/oct

600 - 1500 Hz @ 0.020 gZ/Hz
1500 - 1750 Hz @+18 dB/oct

1750 - 2000 Hz @ 0. 050 gZlHz

Composite = IZ. 8 grins I
I

Design Criteria Only ]
!

1
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Criteria W Low Pressure Fuel Turbopump Discharge Duct Long
Flex Joint (Sheet 2 of 2)

2. Random Vibration Criteria (7.5 hr/axis) (Cont.)

Radial (Perpendicular to Flow)

20 Hz @ 0.20 gZ/Hz
20 - 30 Hz @ +10 dB/oct

30 - 60 Hz @ 0.75 gZ/Hz
60 - 85 Hz @ +I0 dB/oct

85 - 260 Hz @ 2.50 gZ/Hz
260- 310 Hz@ -36 dB/oct
310 - 600 Hz @ 0.30 gZ/Hz
600 - 700 Hz @+20 dBloct

700 - I000 Hz @ 0.85 gZ/Hz
1000 - 1215 Hz @ -30 dB/oct

1215 =..2.0.00Hz @ 0.12 gZ/Hz

Superimposed Sinusoid (7. 5 hr/axis)

40 Hz @ I0.0 grins

Composite = 34.9 grr s

3. Shock Criteria

No shock test required.
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Criteria X Low Pressure Fuel Turbopump Turbine Discharge

Duct Long Flex Joint (Sheet 1 of Z) I
I

i! I. Sinusoidal Sweep Criteria (4 Sweeps, 3 - 2000 - 3 Hz @ I oct/rain)

!_ Axial (Parallel to Flow)

i
i 3 - I0 Hz @ E. 0 G's peak*
i 10- Z7 Hz @ 0.45 in. D. A. Disp.
! Z7 - 100 Hz@ 17.0 G'S peak
i lO0 - 350 Hz@ 10.0 G's peak J
i 350 - 2000 Hz @ 5.0 Gts peak

Radial (Perpendiuclar to Flow)

3 - 10 Hz @ 2.0 G's peak*

10 - 40 Hz @ 0.40 in. D. A. Disp.
40 - 350 Hz @ 3Z. 0 G's peak

350 - 1100 Hz @ 20.0 G's peak
1100 - 2000 Hz @ 7.0 G's peak

Z. Random Vibration Criteria (7.5 hr/axis)

Axial (Parallel to Flow) [

Z0 - 95 Hz @ 0.30 gZ/Hz
95 - IZO Hz @ +IZ dB/oct

IZ0 - 150 Hz@0.75 gZ/Hz
150 - 185 Hz @ -9 dB/oct

185 - 300 Hz@0.40 gZ/Hz
300 - 900 Hz @ -IZ dB/oct

900 - IZ00 Hz @ O. 0050 gZ/Hz
1200 - 1510 Hz @+30 dB/oct

1510 - ZO00 Hz @ 0.050 g"/Hz

Superimposed Sinusoids (7.5 hr/axis)

41 Hz @ 3. 5 grins
73 Hz @ 6.0 grins

i-_ Composite = 15.5 grins

_ Design Criteria Only

j 33Z
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Criteria X Low Pressure Fuel Turbopump Turbine Discharge

_i I Duct Long Flex Joint (Sheet 2 of 2)

2. Random Vibration Criteria (7.5 hr/axis) (Cont.)

-: Radial (Perpendicular to Flow)

" 20 - 200 Hz @ 0.30 gZ/Hz
_ 200 - 255 Hz @ +15 dB/oct

255- 355 Hz@ 1.00¢Z/Hz
355 - 500 Hz @ -6 dB/oct _i

"'i
500 - I000 Hz @ 0.50 gZ/Hz I:

, I000 - 1075 Hz @ -60 dB/oct

1075 - 1275 Hz @ 0. 12 gZ/Hz
1275 - 1370 Hz @ +30 dB/oct

1370 - 1625 Hz @ 0. Z5 gZ/Hz
1625 - 2.000 Hz @ -48 dB/oct

Z000 Hz @ 0. 0090 gZ/Hz

Swept Sinusoids (40 - 160 - 40 Hz @ I/2 oct/rain)R:

40 - 63 Hz @ 0.081 in. D. A. Disp.

63 - 160 Hz @ 11.5 grins
b

Composite = 26. 7 - 28.7 grins

3. Shock Criteria

No shock test required.
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Criteria Y Fuel Bleed Duct Flex Joints (Sheet I of Z)

I. SinusoidaISweep Criteria (4 Sweeps, 3 - 2000 - 3 Hz @ l oct/rain)

Axial (Parallel to Flow)

3 - l0 Hz @ 2.0 GIs peak*

I0- 25 Hz @ 0.80 in. D. A. Disp.
25 - 200 Hz @ 25.0 G's peak

200 - 500 Hz @ I0.0 G's peak _:
500 - 2000 Hz @ 4.0 G's peak i

Radial (Perpendicular to Flow)

3 - I0 Hz @ Z.0 G's peak*

I0- 38 Hz @ 1.00 in. D. A. Disp.
28 - 40 Hz @ 40.0 G's peak

40 - 60 Hz @ 70.0 G's peak
60 - 240 Hz @ 24.0 G's peak

240 - 900 Hz @ 14.0 G's peak

900 - 2000 Hz @ 27.-0 G's peak

2. Random Vibration Criteria (7, 5 hr/axis)

Axial (Parallel to Flow)

20 - 70 Hz @ I. 00 ga/Hz
70 - 80 Hz @ +4 dB/oct

80 - ZOO Hz @ I.20 gZ/Hz
200 - 300 Hz @ -4 dB/oct

300 Hz @ 0.70 gZ/Hz
300 - 500 Hz @ -Zl dB/oct

500 - 780 Hz @ 0.020 gZ/Hz
780 - II00 Hz @ -6 dB/oct

II00 - Z000 Hz @ 0.010 gZ/Hz

Superimposed Sinusoid (7. 5 hr/axis)

48 Hz @ Z. 2 grins

Swept Sinusoid (20 - 28 - 20 Hz @ I/Z oct/rain)

20 - 28 Hz _ I. 3 grins

Composite = 18.8 g
Fins

",:Design Crit,_ria Only
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Criteria Y Fuel Bleed Duct Flex Joints (Sheet 2 of Z)

Z. Random Vibration Criteria (7, 5 hr/axis) (Cont.)
?

Radial (Perpendicu!_r to Flow)

Z0 - 80 Hz @ 1.30 gZ/Hz
80 - 120 Hz @ +6 dB/oct

I_.0 - 150 Hz@ 3.00 g"/Hz
150 - 180 Hz @+11 dB/oct

180 - Z30 Hz@ 6.00 gZ/Hz I
230 - 270 Hz @ -29 dB/oct

270 - 380 Hz@ 1.30 gZ/Hz
380 - 450 Hz@ -33 dB/oct

450 - 700 Hz@ 0. Z0 g'/Hz
700 - 1000 Hz @ +17 dB/oct

1000 - 1150 Hz @ 1.50 g'/Hz
1150 - IZ50 Hz @ -48 dB/oct

IZ50 - 1500 Hz-_ 0.40 g'/Hz
1500 - i650 Hz @ +55 dB/oct

1650 - 1750 Hz @ Z. 30 gZ/Hz
1750 - Z000 Hz @ -39 dB/oct

Z000 Hz @ 0.40 gZ/Hz 1

Superimposed Sinusoid (7.5 hr /axis)

27 Hz @ 7.6 grins

Swept Sinusoid (45 - 65 - 45 Hz @ I/2 oct/rain)

45 - 65 Hz @ 6.4 grins

Composite = 49. I grrns

3. Shock Criteria

No shock test required.
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Criteria Z Oxidizer Tank Pressurant Duct Long Flex Joint
(Sheet I of Z)

I. Sinusoidal Sweep Criteria (4 Sweeps, 3 - 2000 - 3 Hz _ 1 oct/rain)
i

Axial (Parallel to Flow)

5 - 1O Hz @ 2.0 G's peak*
I0 - 30 Hz @ 0.90 in. D. A. Disp.

30 - 45 Hz @ 40.0 G's peak bl
45 - I00 Hz @ 20.0 G's peak

I00 - 500 Hz @ I0.0 G's peak
500 - 2000 Hz @ 3.0 Gts peak

Radial (Perpendicular to Flow)

3 - 10 Hz @ 2.0 G's peak _,"
10 - 30 Hz @ 0.90 in. D..A. Disp.

: 30 - 55 Hz @ 40.0 G's peak
55 - 80 Hz @ 25.0 G's peak

80 - II00 Hz @ 17.0 G's peak

If00 - Z000 Hz @ 35.0 G's peak

2. Random Vibration Criteria (7.5 hr/axis)

Axial (Parallel to Flow)

20 - 50 Hz @ 0.70 gZ/Hz
50 - 60 Hz @ +13 dB/oct

60 - 90 Hz @ I.50 gZ/Hz
90 - 100 Hz @ -38 dB/oct

100 - 400 Hz@0.40 gZ/Hz
400 - 600 Hz @ -Z7 dB/oct

600 - Z000 Hz @ 0.010 g2/Hz

Superimposed Sinusoid (7.5 hr/axis)

35 Hz @ 9. 3 grins

Composite = 18.0 grins

Design Criteria Only
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C.iteria Z Oxidizer Tank Pressurant Duct Long Flex Joint
(Sheet 2 of 2)

Z. Random Vibration Criteria (7.5 hr/axis) (Cont,)

Radial (Perpendicular to Flow)

20 - 72 Hz @ 1.30 gZ/Hz
72 - 90 Hz @ -20 dB/oct

90 - 200 Hz @ 0.30 gZ/Hz

200 - 250 Hz @ +21 dB/oct f
250 - 300 Hz@ 1.40 gZlHz
300 - 350 Hz @ -16 dB/oct

350 - 600 Hz @0.60 gZ/Hz
600 - 700 Hz @ +10 dB/oct
700 - 800 Hz@ 1.00 gZ/Hz
800 - 900 Hz @ -31 dB/oct

900 - 1200 Hz @ O. 30 ga/Hz
1200 - 1400 Hz @ +34 dB/oct

1400 - 1550 Hz @ 1.70 gZ/Hz
1550 - 1650 Hz @ -26 dB/oct

1650 - 2000 Hz @ I.00 g_/Hz

Superimposed Sinusoid (7.5 hr/axis)

2d Hz @ I.2 grins

Swept Sinusoid (30 - 55 - 30 Hz @ I/2 oct/rain)

30 - 55 Hz @ 9.7 grins

Composite = 41. 7 g
rms

3. Shock Criteria

No shock test required.
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PYROTECHNIC SHOCK SPECTRUM CRITERIA

FOR COMPONENTS MOUNTED TO SPACE SHUTTLE STRUCTURE

i

C -" _'e I SHOCK SPECTRUM

i/" I I 50Hz@AO's peak

,y ;; 50 - 100 Hz @ +12 dB/oct

= B I I 100 - 4000 Hz @+6 dBloct
I I 4000 - I0000 Hz @ C G's peak

!

= AI-I I [ I Note: For proper spectrum, use

: [ I I l l most severe of applicable levelsi_ I I I l from tables below, i

ili 50 100 4K 10K
.i Frequency in Hz

TABLE I. EXTERNAL TANK

Shock D = Distance from component to Spectrum Amplitudes _
Source ET/SRB Fwd Attach Point (in,) A B C

, , i

J

0 < D <-12 94 375 15,000 ,
Fwd IZ < D -<Z4 47 188 7,500

Attach Z4 < D -<48 24 94 3,750
Bolts 48 < D < 96 12 47 I,875

96 <D N/A N/A N/A

d = Distance from component to
ET/SRB Aft Attach Point (in.)

Aft 0 <d -<12 24 94 3,750
Attach 12 <d _<24 IZ 47 1,875
Bolts Z4 <d N/A N/A N/A

TABLE II. SRB NOZZLE

Shock SRB Station Number (Xb) of Spectrum Amplitudes

Source Component (in.) ........ A B .....C,,

1989.6 >_X b > 1970.6 235 938 37, 500

1970.6 __Xb> 1947.2 469 1,875 75,000

1947.2 _>Xb > 1935.5 938 3,750 150, 000
Nozzle 1935.5 _'Xb> 1912.3 Ii875 7,500 300, 000

Severance 191Z. 3> X b> 1901.3 938 3,750 150,000

1901.3 > X b > 1884.7 469 l, 875 75,000 I
1884.7> X b> 1879.0 33Z 1,325 53,000

1879.0 > X b > 1833.8 166 662 26, 500

338 P
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PYROTECHNIC SHOCK SPECTRUM CRITERIA

° FOR COMPONENTS MOUNTED TO SPACE SHU'I ._E STRUCTURE

C --""- -" -- --e/_"_ SHOCK SPECTRUM

I
l 1 50 Hz @ A G's peak

"_ _ I [ 50 - 100 Hz @ +IZ dB/octI00 Hz @ B G's peak

7%_-!/ l l 100 - 4000 Hz @ +6 dB/oct '

® B

5 J [ 4000 - I0000 Hz @ C G's peak i
A I I

"1 [ Note: For proper spectrum, use

I I I [ most severe of applicable levels
l I I [ from tables below.
i

50 i00 4K 10K

Frequency in Hz

TABLE I1i. SRB AFT SKIRT

Shock D = Distance from Component to Spectrum Amplitudes
Source Actuator/Aft Skirt Attach Point (in.) A B C

i| , ii i i

0 < D -< 36 30 I17 4,688

Nozzle 36 < D - i32 15 59 2, 344

Severance 132 < D -<324 8 29 I,172
324 < D N/A N/A N/A

D = Distance from Component to
SRB Hold-down Point (in.)

i

SRB 0 < D ._--"IZ 94 375 15,000

ReleaSe 12 < D <-24 47 188 7, 500
At Lift-off 24 <D <-48 Z4 94 3,750

(Hold- 48 <D -<96 12 47 I,875

Down) 96 <D _J,/A N/A N/A

TABLE IV. SRB FUEL CYLINDER AND BULKHEADS

Shock SRB Station Number (Xb) of Spectrum Amplitudes

....Source , Component (in.) .... A ....... B ..... C

Nozzle 1875 > X b _-1733 8 29 I,17Z

Severance 1733 > X b _- 486.3 N/A N/A N/A

D--Distance
iHr

fromCompone.tto
F T/SRB Aft Attach Point (in.)

i n ,,,,,,

Aft 0 <D <-33 Z4 94 3,750

Attach 33 < D _81 II 47 1,875
Bolts 81 <D N/A NIA NIA
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PYROTECHNIC SHOCK SPECTRUM CRITERIA
_ i ii im i

FOR COMPONENTS MOUNTED TO SPACE SHUTTLE STRUCTURE

C! ...... _ SHOCK SPECTRUM

50 Hz @ A G's peak

50 - I00 Hz @ +t2 dB/oct

_/ I00 Hz @ B G's peak ,

I l I00 - 4000 Hz @+6 dB/oct® B
I J 4000 - 10000 Hz @ C G's peak

A I I I I Note: For proper spectrum, use
I I { i most severe of applicable levels
l I I l from tables below.ii |

50 i00 4K10K
Frequency tn Hz

TABLE V. SRB FORWARD SKIRT

i ............. ,,i ,i |

Shock SRB Station Number (Xb) of _ Spectrum Amplitudes ......
Source Component (in.) ....... A B Ci i m mi i i . i

395 < X b --<407 188 750 30, 000

407 < X b _<419 94 375 15,000Fwd Skir t /
Frustum 419 < X b -<443 47 188 7,500

443 <X b _<491 Z4 94 3, 750

Separation 491 < X b -< 530.5 12 47 I, 875
530.5 < X b N/A N/A N/A

i i ll,i i i i i ii .

D = Distance from Component to
ET/SRB Fwd Attach Point (in.)

i iii i iiii i i|l rl

0 < D -_ IZ 94 375 15,000
Fwd 12 < D -<24 47 188 7, 500

Attach Z4 < D -<48 Z4 94 3,750

Bolt 48 < D -<96 IZ 47 l0 875
96 < D N/A N/A N/A

•i 340 i
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PYROTECHNIC SHOCK SPECTRUM CRITERIA

FOR COMPONENTS MOUNTED TO SPACE SHU', TLE STRUCTURE

" '"/i ! SHOCK SPECTRUM

50 Hz @ A G's peak

: _ _ 50 - 100 Hz @ +12 dB/oct

"m _-I/ I I 100 Hz @ B G's peak ,

-_ B I00 - 4000 Hz @+6 dB/oct

: _ { [ 4000 - 10000 Hz @ C G's peak J

: ^'i I I I
l l [ { Note: For proper sT,ectrum, use
l I l l rr.ostsevere of appJ,cable levelsfrom tables below.

SO 100 4K 10K

Frequency in Hz

TABLE Vl. PANELS IN THE SRB FORWARD SKIRT

Shock SRB Station Number (Xb) of Spectrum Amplitudes

Source. Component ......... A B . C

395 < X b -<407 94 325 15,000

Fwd Skirt/ 407 < X b _<419 47 188 7,500
Frustum 419 < X b _<443 24 94 3,750

Separation 443 < X b _<491 I2 47 l,875

491 < X b_530.5 N/A N/A N/A
,| H|

D = Distance from Component to

.... ET/SRB Fwd Attach Point (in.)

0 < D-< IZ 47 188 7,500
Fwd

IZ < D _ Z4 Z4 94 3, "50
Attach

24< D-<48 12 47 1,875
Bolt

48< D ..... NIA NIA l N!A

TABLE Vii. SRB FORWARD SKIRT BULHHFAD

Shock D = Distance to Component t'rom Spectrum ._mplitude

Source -- SRB Nose Cone Separation Plane (in.) A B G

I "0 <D_ < IZ 188 ";50 30, )(,0

Fwd Skirt/ 12 <D_< Z4 '?,! 375 15,000

Frustur,, 2.4< D <-48 47 188 7,500

Separation 48 < D _ 96 Z4 94 3,7_0
96 <D N/A N/A 3:/A

341 j
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PYROTECHNIC SHOCK SPECTRUM CRITERIA

FOR COMPONENTS MOUNTED TO SPACE SHUTTLE STRUCTURE

C -- ...... _ SHOCK SPECTRUM

[ l 50 HZ @ A G'S pe_tk

I I - Ioo @ �´�dB/oct

__/ _ _ 100 Hz @ B G's peak

aa B - I00 - 4000 Hz @+6 dB/oct )
[_ _ I 4000 - I0000 Hz @ C G's peak

A i i I I
I I l I Note: For proper spectrum, use
I I ! [ most severe oE applicable levels,,, from tables below.

50 100 4K 10K

Frequency tn Hz

TABLE VIII. SRB NOSE CONE

Shock SRB Station Number (Xb) of Spectrum Amplitudes

. Source Component A B C J|

]395 > X b>- 383 188 750 30,000

FwdSkirt/ 383> Xb >- 371 94 375 15,000
371> Xb ->347 47 188 7,500

Frustum 347> X b-> Z99 Z4 94 3, 750
Separation Z99 > Xb ->Z75 IZ 47 I,875

Z75 > X b N/A N/A N/A

ItZI,ItODUClBII_ITYOF Tli_
OBI(I_NALPAG_IBPoor
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SHOCK SPECTRA CRITERIA

.... TABLE IX. SRB WATER LANDING SHOCK TEST CRITERIA

(2 shocks/axis/mission)

Half-Sine Shock Pulse

SRB
Longitudinal Late ral

Sub- Structure Amplitude Duration Amplitude Duration
Zone (G's peak) (rnsec) (G's peak) (rnsec)

Nose Cap N/A N/A N/A N/A
Frus turn-Fwd 50 50 15 100
Frustum-Aft 50 50 15 I00

Forward Skirt -
30 150 20 I00

Avionics Panels

Forward Skirt -
30 150 Z0 )00

Bulkhead
Forward Skirt -

30 150 Z0 I00
Forward

Forward Skirt -

Mid 30 150 20 I00

Forward Skirt -
30 150 Z0 I00

Aft

Forward Fuel
30 150 Z0 I00

C ylinder Bulkhead
Forward Fuel

30 150 7 lOO
Cylinder
Aft Fuel Cylinder 30 150 7 I00

Aft Fuel Cylinder 30 150 Z7 100
Bulkhead

Aft Skirt 30 150 Z7 100

Nozzle 30 150 27 I00

Note: Both shocks for the Longitudinal direction shall be applied in the
flight direction.

__,,.._'_,._ - _. ............................. . .....................

o. ,% o , o o _0 , " .',;t, oC,' :_,,• o'_ v 0 oJJo _,_? ii '"-_= 2 '
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SHOCK SPFCTRA CRITERIA

TABLEX. SRB PARACHUTE DFPLOYMENT SHOCK TEST CRITERIA

(Z shocks/axis/mission)

m

Half-Sine Shock Pulse

SR B Longitudinal Late ral
|

Sub- Structu_ e Amplitude Duration A _nplitude Duration _i
Zone (G's peak) (msec) (O's peak} (msec) b

9-3 Nose Cap N/A N/A N/A N/A

9-Z Frustum - Fwd 0.8 300 8. I 300

9-I Frustum - Aft 0.8 300 8. i 300

8-5 Forward Skirt - 3. I 300 7.3 300
Avionics Panels

8-4 Forward Skirt - 3.1 300 8. 1 300
Bulkhead

8-3 Forward Skirt - 3.1 300 7.3 300
Forward

8-Z Forward Skir-t- 3.1 300 7.3 300
Mid

8-I Forward Skirt - 3. l 300 7.3 300
Aft J

i
7-4 Forward Fuel 3. 1 300 7.3 300 _

C ylinde r Bulkhead .i

7-3 Forward Fuel 3.1 500 I. 7 300
C ylinde r

7 -2 Aft Fuel Cylinder 3.1 500 I. 7 300

7-I Aft Fuel Cylinder 3. I 300 _'.3 300
Bulkhead

6-Z Aft Skirt 3. 1 300 2. 3 300

'. 6-1 Nozzle 3. I 30D 2.3 300

J
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SECTION VIII. ACOUSTIC TEST SPECIFICATIONS

• Zone 1 - ET Aft LH z Bulkhead (General Specifications)

EXTERNAL

(One-third Octave Band Acoustic Specification in dB re Z0 _q/rn z)

Geometric Mean In-flight Fluctuating Oscillating

Fre_ugncy (Hz) Lift-off . Pre ssure , Shock

5.0 127.0 142.0 i59.0

6.3 129.5 143.0 158.0
8.0 131.5 i44._ 157.0

I0.0 134.0 145.0 156.0
12.5 136.0 146._ i55.0

i6.0 138.0 147._ 154.0

20.0 140.0 147.5 153.0
25.0 142.0 148.5 152.0

31.5 144.0 149.5 151.0
40.0 145.5 i50.0 150.0

50.0 147.5 151.0 148.0
63.0 149.0 151.5 146.0
80.0 150.0 151.5 144.0

I00.0 151.0 151.0 142.0

IZ5.0 152.0 149.5 140.0

160,0 153.0 148.5 138.0
200.0 153.5 147.0 136.0

Z50.0 154,0 145.5 134.0

315.0 154.5 144.5 132.0
400.0 154.5 143.5 130.0

500.0 154.0 142.5 128.0

630.0 153.5 141.5 126.0

800.0 153.5 140.0 IZ4.0
I000.0 153.0 139.0 122.0

1250.0 152.5 137.5 120.0

i600.0 151.5 136.0 118.0
2000.0 151.0 135.0 116.0

2500.0 150.0 133.5 114.0

3150.0 149.0 132.0 112.0
4000.0 147.5 130.5 If0.0

5000.0 146.5 I29.0 108.0

6300.0 145.0 128.0 I06.0
8000.0 144.0 I27.0 I04.0

I0000.0 143.0 I26.0 lOZ. O

Overall SPL 165.5 161.5 165._

Duration I min _ min N/A



Subzone 2-I - ET LH z Tank C_-linder, Inboard (Orbiter) Side, Aft
Section (General Specifications)

EXTERNAL

{One-third Octave Band Acoustic Specification in dB re ZO _*N/rn z)

Geometric Mean In-flight Fluctuating Oscillating :

Frequenc}, (Hz) Li_t-off Pressure Shock

5.0 131.0 iZS.0 159.0 i
6.3 132.5 126.0 158.0
8.0 134.0 127.0 157.0

lO.o 135.5 118.0 156.0
IZ.5 136.5 129.0 155.0

16.0 138.0 130.0 154.0
20.0 139.0 131.0 153.0
25.0 140.0 132.0 152.0

31.5 141.5 133.0 151.0

40.0 142.0 134.0 150.0
50.0 143.0 135.0 148.0

63.0 144.0 136,0 146.0
80.0 144.5 i37,0 144, 0

|00.0 145.0 138.5 142.0
125.0 145.5 140.0 140.0

160.0 145.5 139.0 138.0
200.0 146.0 138.5 136.0

250.0 146.0 138.0 134.0
315.0 146.0 137.5 132.0

400.0 145.5 137.0 130.0
500.0 145.5 136.0 128, 0

630.0 145.0 135.5 126.0

800, 0 144.5 135.0 124.0 i

I000.0 143.5 134. 0 122.0 t

12-.50.0 143.0 133.0 i20.0

1600.0 14Z. 0 132.5 118.0
2000.0 141.0 132.0 116.0

2500.0 140.0 131.0 114.0

3150.0 139.5 130.0 112.0

L_ 4000,0 138,5 129.0 II0.0
5000.0 137.5 128.5 108.0
6300.0 137_ 0 128.0 106.0

-) 8000.0 136.0 127.0 104.0

]s I0000.0 135.0 126.5 10Z. 0
Overall SPL 158.0 150.0 165.5

Duration I rain Z rain N/A

i 346 t
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Subzone Z-2 - ET LH z Tank Cylinder_ Outboard Side_ Aft Section
(General Specifications)

EX T ERNAL

(One-third Octave Band Acoustic Specification in dB re 20_N/m z)

Geometric Mean In-flightF1uctuating Oscillating

Fr ec_uenc _, (Hz) Lift-off Pressure Shock

5.0 ]31.0 127.5 159.0
6.3 132.5 129.0 158.0
8.0 134.0 130.5 157.0 i

' 10.0 135.5 132.0 156.0
12.5 136.5 133.5 155.0
16.0 138.0 134.5 154.0
20.0 139, 0 136.0 153.0

25.0 140, 0 137.0 152.0
31.5 141.5 138.5 151.0
40.0 142.0 140.0 150.0
50.0 143.0 141.0 148.0
63.0 144.0 142.5 146.0

80.0 144.5 142.0 144.0
lO0.0 145.0 141.5 142.0

125.0 145.5 141.0 140.0
160.0 145.5 140.5 138.0
200.0 146.0 140.0 136.0
250.0 146.0 139.0 134.0
315.0 146.0 138.5 132.0
400,0 145.5 137.5 130.0
500.0 145.5 137.0 128.0
630.0 145.0 136, 5 126.0
800.0 144.5 135.5 124.0
I000.0 143.5 134.5 122, 0
1250.0 143.0 134.0 120.0

1600.0 142.0 133.0 118.0

2000.0 141.0 132.0 116.0
2500.0 140.0 131.0 114.0
3150.0 139.5 130.5 112.0
4000.0 138.5 129.5 110.0
5000.0 i37.5 128.5 108.0
6300.0 137.0 128.0 106.0
8000.0 136.0 127.0 104.0

10000.0 135.0 126.0 102.0

Overall SPL 158.0 152.5 165.5

Duration 1 rain 2 rnin N/A
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Subzone Z-3 - ET LH 2 Tank Cylinder, Inboard (Orbiter) S.de, Forward

Section (General ..,3pecificat_on._)
I

EXTERNAL

(One-third Octave Band Acoustic Speclficationin dB re Z0 MN/rn z)

Geometric Mean In-flight Fluctuating Oscillating

Fr equenc_" (Hz) Lift-off Pressure Shock
d

5.0 130.0 141.5 159.0

6.3 131.5 14Z. 0 158.0

8.0 133.0 142.5 157..0

10.0 134.5 143.0 156.0

IZ. 5 135.5 143.5 155.0

16, 0 137.0 144.0 154.0 |

Z0.0 138.0 144.0 153.0 425.0 139.0 144.5 152.0

31o5 140.0 145.0 151.0

40.0 141.0 145.5 150.0

50.0 142.0 146.0 148.0

63.0 142.5 147.0 146.0

80.0 142.5 148.0 144.0

100.0 143.0 149.0 142.0

125.0 143.5 149.5 140.0

160.0 1436 5 150.5 138.0

200.0 143.5 152.0 136.0

Z50.0 143.5 153, 5 134.0

315, 0 143.0 155.0 13Z. 0

400.0 143.0 154.0 130.0

500.0 142.5 153.0 IZ8.0

630.0 14Z. 0 152.0 126.0

800.0 141.5 151.0 114.0

1000.0 141.0 149.3 I,.,,.'_0

1250.0 140, 0 1"t9.0 120.0

1600.0 139.5 148.0 118.0

2000.0 138.5 1.t'7.0 116.0

2500.0 137.5 t4o. 0 114.0

3150.0 137.0 14_. 0 I12.0

4000, 0 136, 0 1.13.5 1I0, 0

5000.0 135.0 142.5 108, 0

b300.0 134.0 141. 5 I06.0

8000.0 133.0 140.5 104.0

1000O. 0 132.0 139. _ I02.0

Ov,,rall SPL 155.5 164. O 165.5

Duration 1 rain " rain N/A

;a. RIiI,t,.ODU(3IBILI'P/OF Tltl o
oRl I'l/t pAOl!lIB poor
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Subzone 2-4 - ET LHz Tank Cylinder, Outboard Side, Forward Section
(Genera/ Specifications)

EXTERNAL

(_One-third Octave Band Acoustic Specification in dB re 20 _N/m z)

Geometric Mean In-flight Fluctuating Oscillating

Fr,eq,Benc_r (Hz} Lift-off Pressure Shock

5.0 130.0 1Z7.5 i59.0
6.3 131.5 129.0 158.0
8.0 133.0 130.5 157.0
I0.0 134.5 132.0 156.0
12.5 135.5 133.5 155.0

16.0 137.0 134.5 154.0

Z0.0 138.0 136.0 153.0

25.0 139.0 137.0 152.0
31.5 140.0 138.5 151.0

40.0 141.0 140.0 150.0

50.0 142.0 141.0 148.0

63.0 142.5 142.5 146.0
80.0 142.5 142.0 144.0

I00.0 143.0 141.5 142.0

, 125.0 143.5 141.0 140.0
160.0 143.5 140.5 138.0
200.0 143.5 140.0 136.0

250.0 143.5 139.0 134.0

315.0 143.0 138.5 132.0
400.0 143, 0 137.5 130.0

500.0 142.5 137.0 128.0

630.0 142.0 136.5 126.0
800.0 141.5 135.5 124.0

1000.0 141.0 134.5 122.0
1250.0 140.0 134.0 120.0
1600.0 139.5 133.0 118.0

ZOO0.0 138.5 132.0 116.0
= 2500.0 137.5 131.0 114.0
= 3150.0 137.0 130.5 112.0

4000.0 136.0 119.5 1 I0.05000.0 135.0 128.5 108.0

6300.0 134.0 128.0 106.0

800060 133.0 127.0 104.0
10000.0 132.0 126.0 102.0

Overall SPL 1556 5 152.5 165.5

! Duration I thin 2 rnin N/A

34q
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Zone 3 - ET Intertsnk Section (General Specifications)

INTERNAL I

(One-third Octave Band Acoustic Specification in dB re 20 _N/m z)

• Geometric Mean In-flight Fluctuating Oscillating

:_ Frec_uency (Hz)._ Lift-off pressure _ ,, Shock

5.0 115.0 122.5

6.3 116.5 123.5
8.0 117.5 I24.0

I0.0 Ii9.0 125.0 N

12.5 120.0 126.5
16.0 121.0 I27.5 O

20.0 I22.5 128.5
25.0 123.5 130.0 T

31.5 129.0 136.5

40.0 134.0 141.0
50.0 134.5 141.0
63.0 135.0 141.0

80.0 135.5 141.0 A

100.0 135.5 141.0
125.0 136.0 141.0 P

160.0 135.5 i40.5
200.0 135.5 140.0 P
250.0 135.5 139.0

315.0 135.0 138.5 L

400.0 134.5 137.5

500.0 132.5 136.0 I
630.0 130.5 134.0

800.0 128.5 132.0 C

I000.0 127.0 130.0
1250.0 124.0 128.0 A

1600.0 121.5 126.0

2000.0 118.5 123.5 B

2500.0 115.5 121.0

3150.0 112.5 118.5 L
4000.0 109.5 116.0

5000.0 107.0 I13, 5 E

6300.0 104.0 II1.5

8000, 0 10l. 0 109.0
i0000.0 98.0 106.5

Overall SPL 146.5 151.5

Duration I rnin 2 rnin
I

35O
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Subzone 3-I - ET Intertsnk Section, Panels I, 2, and 3 (General

Specifications)

EXTERNAL

(One-third Octave Band Acoustic Specification in dB re 20 _H/m z)

Geometric Mean In-flight Fluctuating Oscillating
Frequenc}, (Hz) Lift-oH Pressure Shock

5.0 130.0 139, 0 159.0 '!
6.3 131.5 141.0 158.0 i
8,0 132.5 143.0 157.0

10.0 134.0 145.0 156.0
12.5 135.0 147.0 155.0
16.0 136.0 149.0 154.0
20.0 137.5 151.0 153.0
25.0 138.5 153.0 152.0

31.5 139.0 155.0 151.0
40.0 140.0 i55, 0 150.0
50.0 140.5 154.0 148.0
63.0 141.0 152.5 146.0
80.0 141.5 151.0 144.0

I00.0 141.5 149.5 142.0
I 125.0 142.0 148.0 140.0

160.0 141.5 147.0 138.0
200,0 141.5 145.5 136.0
250.0 141.5 144.5 134.0
315.0 141.0 144.0 13Z. 0
400.0 140.5 143.0 130.0
500.0 140.0 142.0 128.0
630.0 139.5 141.5 126.0
800.0 139.0 141.0 124.0

I000.0 138.0 140.5 122.0

1250.0 137.5 140.0 120.0
1600.0 136.5 139.5 118.0

2000.0 135.5 139, 0 116.0
2500, 0 134.5 138.5 114.0
3150.0 133.5 138.5 112.0
4000.0 132.5 138.0 110.0
5000.0 132.0 138.0 108.0
6300.0 131.0 137.5 I,)6.0

8000.0 130.0 137.0 104.0
10000.0 129.0 137.0 102.0

Overall SPL 153.5 163.5 165.5

Duration I rnin Z rain N/A
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Subzone 3-2 - ET Intertank Sectionp Panels 4 and 5 (General

;_ Specifications)

i EXTERNAL

_ (One-third Octave Band Acoustic Specification in dB re 20 MN/m z) t

1i Geometric Mean In-flight Fluctuating Oscillating

'_ Frec_uency (Hz) Lift-off Pressure Shock, ,,, I

5.0 130.0 141.5 159.0 I
r* 6.3 131.5 142.5 i58.0 ti
ill 8.o z3z.5 143.o 157.o i
_; 10.0 134.0 143.5 156.0

12.5 135.0 i44.5 1.55.0 :i
16.0 136.0 145.0 154.0
Z0.0 137.5 146.0 153.0

.&

25.0 138.5 146.5 152.0

31.5 139.0 i47.0 151.0

40.0 140.0 148.0 150.0
50.0 140.5 148.5 148.0

63.0 141.0 149.0 146.0

80.0 141.5 150.0 144.0
I00.0 141.5 150.5 142.0

IZ5.0 142.0 151.0 140.0

160.0 141.5 150.5 138.0
Z00.0 141.5 150.0 136.0

Z50.0 141.5 149.0 134.0

315.0 141.0 148.5 132.0
400.0 140.5 148.0 130.0
500.0 140.0 148.0 I28.0

630.0 139.5 147.5 126.0

800.0 139.0 147.0 124.0

I000.0 138.0 147.0 122.0
IZ50.0 137.5 146.5 IZ0.0

1600.0 136.5 146.0 118.0

2000.0 135.5 145.5 116.0

2500.0 134.5 145.0 114.0

3150.0 133.5 144.5 112.0

4000.0 132.5 144.0 110.0
5000.0 132.0 143.5 108.0

6300.0 131.0 143.5 106.0
8000.0 130.0 143.0 104.0

10000.0 129.0 142.5 10Z. 0

Overall SPL 153.5 162.5 165.5

Duration 1 rain 2 rain N/A
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Subzone 3-3 - ET Interta-nk Section, Panels 6, 7, and 8 (General
Specifications)

EXTERNAL

(One-third Octave Band Acoustic Specification in dB re 20 _N/m z)

Geometric Mean In-flight Fluctuating Oscillating

Fre_uenc},, (Hz) Lift-off Pre s sure Shock ,

5.0 130.0 It7.0 159.0 !
6.3 131.5 128.5 158.0 J_

8.0 13Z.5 130.0 157.0
I0.0 134.0 131.5 156.0

12.5 135.0 133.0 155.0

16.0 136.0 134.5 154.0

20.0 137.5 136.0 153.0

25.0 138.5 137.5 15Z.0
31.5 139.0 139.0 151.0

40.0 140.0 141.0 15"0.0

50.0 140.5 143.0 148.0
63.0 141.0 144.5 146.0
80.0 141.5 144.0 144.0

I00.0 141.5 143.0 14Z.0

125.0 142.0 14Z.0 140.0

160.0 141.5 141.0 138.0
Z00.0 141.5 140.5 136.0

250.0 141.5 139.5 134.0

315.0 141.0 139.0 13Z.0
400.0 140.5 138.5 130.0

500.0 140.0 138.0 128.0
630.0 139.5 138.0 126.0

800.0 139.0 137.0 124.0
1000.0 138.0 136.5 122.0
1250.0 137.5 136.0 120.0

1600.0 136.5 135.5 118.0

Z000.0 135.5 135.0 116.0
2500.0 134.5 134.5 1i4.0

3150.0 133.5 134.0 112.0
4000.0 13Z. 5 133.5 110.0
5000.0 13Z. 0 133.0 108.0

6300.0 131.0 131.5 106.0

8000.0 130.0 131.5 104.0
10000.0 lZ9.0 131.0 lot. 0

Overall SPL 153.5 154.0 lbS. 5

Duration 1 rain 2 rain N/A

3_5
J
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! Z_ne 4 - ET LOX Tank Cylindrical Section (General Specifications)

' _ EXTERNAL

i (One-third Octave Band Acoustic Specification in dB re 20 _N/m z)
!.

Geometric Mean In-flight Fluctuating Oscillating

Fre_uenc_ (Hz) Lift-off Pressure , Shock

5.0 130.0 137.0 159.0
6.3 131.5 138.o 158.o
8.0 132.5 139.0 157.0 /

10.0 134.0 140.0 156.0
IZ.5 135.0 141.0 155.0

! 16.0 136.0 142.0 154.0
20.0 137.5 143.0 153.0
25.0 138.5 144. 0 152.0
31.5 139.0 145.0 151.0

40.0 140.0 146.0 150.0

50°0 140.5 147.0 148.0
63.0 141.0 148.0 146.0

80.0 141.5 149.0 144.0

I00.0 141.5 150.0 142.0

I75.0 142.0 150.0 140.0
160.0 141.5 149.5 138.0

200.0 141.5 148.5 136.0
250.0 141.5 148.0 134.0
315.0 141.0 147.0 132.0
400.0 140.5 145.5 130.0

500.0 140.0 144.5 128.0

630.0 139.5 143.5 126.0
800.0 139.0 143.0 124.0

1000.0 138.0 142.0 122.0
1250.0 137.5 141.0 120.0
1600.0 136.5 140.0 118.0
2000.0 135.5 139.5 116.0
2500.0 134.5 139.0 114.0
3150.0 133.5 138.5 112.0
4000.0 132.5 138.0 110.0
5000.0 132, 0 138.0 108.0
6300, 0 131.0 137.5 I06.0

,= 8000.0 130.0 137.0 104.0
10000.0 129.0 136.5 102.0

Overall SPL 153.5 160.0 165.5

Duration 1 rnin 2 rain N/A
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Zone 5 - ET Ogive and Nose Cap (General Specifications)

EXTERNAL

(One-third Octave B_nd Acoustic Specification in dB re ZO pN/m z)

Geometric Mean In-flight Fluctuating Oscillating

Fre_uenc_v (Hz} ,Lift-off Pressure _ Shoe____k

: 5.0 130.0 137.0 159.0
6, 3 131.5 138. 0 158.0

8.0 132.5 139.0 157.0 t
I0.0 134.0 140.0 156.0
12.5 135.0 141.0 155.0

: 16.0 136.0 142.0 154.0

20.0 137.5 143.0 153.0
25.0 138.5 144.0 152.0

., 31.5 i39.0 145.0 151.0
40.0 140.0 14b. 0 150.0

50.0 140.5 147.0 148.0

63, 0 141.0 148.0 146.0

80.0 141.5 149.0 144.0

I00.0 141.5 150.0 142.0
" 1Z5.0 142.0 150.0 140.0

160.0 141.5 149.5 138.0

200.0 141.5 148.5 136.0
250° 0 141, 5 148.0 134.0

'_ 315.0 141.0 147.0 13Z.0
400.0 140.5 145.5 130.0

500.0 140.0 1-14.5 128.0

'" 630.0 139.5 143.5 126.0

800.0 139.0 143.0 124.0
I)00.0 138.0 142.0 IZZ.0

L: I_50.0 137.5 141.0 120.0
1600.0 136.5 140.0 118.0

:i 2000.0 135.5 139.5 116.0

.... 2500.0 134.5 139.0 114.0
3150.0 133.5 138.5 IIZ.0

4000.0 132.5 138.0 110.0

5000.0 132.0 138.0 108.0
6300.0 131.0 137.5 106.0

8000.0 130.0 137.0 104.0

10000.0 129.0 l/,b. 5 lOZ. O

Overall SPb 153.5 160.0 165.5

Duration I rain Z rain N/A
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REPRODUCIBILITY OF The3

6)RIQ[NAL PAGE 16 POOR

Subzone 6-I - SRB Nozzle-=Stations 1990-1830 (General Specifications)

INTERNAl,,

(One-thlrd Octave Band Acoustic Specification in dB re 20 _tN/m z)

Geometric Mean In-flight Fluctuating Oscillating

..__rec_uency (HZ)_ Lift=off Pressure Shock Reentry
i

5.0 1,53.5
6.3 154.5 I
8,0 156.5

10.0 N N N 158.5
lZ.5 159.0
16.0 0 0 0 164.0
20.0 169.5
25.0 T T T 165.0
31.5 162.5
40.0 164.0
50.0 164. 5
63.0 166.0
80.0 A A A 166.5

100.0 165.0
125.0 P P P 173.0
160.0 177.5
200.0 P P P 167. 0
250.0 167.0
315.0 L L L 171.0
400.0 165.5
500.0 I I I 164. 5
630.0 164.0
800.0 C C C 163.0
I000.0 162.0
1250.0 A A A 161.0
1600.0 160.0
2000.0 B B B 159.0
2500.0 158. 0
3150.0 L L L 157.0
4000.0 156.0
5000 0 E E E 155.0
6300,0 154.0
8000.0 153.0

10000.0 152. 0

Over_ll SPL N/A NIA NIA 182.0

Duration N/A N/A N/A 60 sec plus
30 sec per

mission ,!
356
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Subzone 6-1 - SRB Nozzle--Stations 1990-1830 (General Specifications)

EXTERNAL

(One-third Octave Band Acoustic Specification in dB re Z0 _/m z)

Geometric Mean In-fiight Fluctuating Oscillating
Frequency (Hz) Lift-off Pressure Shock Reentry

5.0 132.0 142.5 159.0 153.0 '

6.3 133.0 143.5 158.0 156.0 ii
8.0 134._0 144.5 157.0 157.5
I0.0 135.5 145.5 156.0 161.0

IZ.5 137._0 146.5 155.0 158.0

16.0 138.0 14.7.5 154.0 157.5
20.0 139.5 148.5 153.0 159.5

25.0 14I. 0 149.5 15Z. 0 158.0
31.5 142.0 150.0 151.0 157,0

40.0 143.5 151.0 150.0 157.5

50.0 144.5 152.0 148.0 157.5
63.0 145.5 153.0 146.0 157.5

80.0 146.0 15Z.0 144.0 156.5

I00.0 146.5 151.0 142.0 156.0

125.0 147.0 150.5 140.0 157.0

160.0 147.5 149.5 138.0 157.5
Z00.0 147.5 149.0 136.0 157.5

250.0 147.5 148.0 134.0 156.5

315.0 147.0 147.0 13Z.0 159.5 ':i
400.0 147.0 146.0 130.0 157.0 J500.0 146.5 i45.0 128.0 155.5
630.0 146.0 144.0 126.0 154.0

800.0 145.5 143.5 124.0 154.0
I000.0 145.0 143,0 IgZ.0 153.0

I?,50.0 144.5 142.0 120.0 152.0

1600.0 144.0 141.5 118.0 151.0

2000.0 143.5 141.0 116.0 150.0
ZS00.0 143.0 140.5 114.0 149.0

3150.0 142.0 140.0 112.0 148.0

4000.0 141.0 139.5 II0.0 147.0

5000.0 140.0 139.0 108.0 146.0
6300.0 139.0 138.0 106.0 145.0

8000.0 138.0 137.5 104.0 144.0
I0000.0 137.0 137.0 10Z. 0 143.0

Overall SPL 159, 5 162.5 165.5 17Zo 0

Duration 50 sec plus 80 sec plus .N/A 60 sec plus

10 sec per 40 sec per 30 sec per
mis sion rnission mi ssion

357 /
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Subzone 6-2 - SRB Aft Skirt--Stations 1930-1837 (General Specifications)

INTERNAL

(One-third Octave Bend Acoustic Specification in dB re 20 p_T/m z)

GeOmetric Mean In-flight Fluctuating Oscillating

Frequenc_r (Hz) Lift-off Pressure Shock Reentr_

5.0 134. 0 ,
6.3 136.0
8.0 141.5 i!

lO.O N N N 143.0
12.5 139.0
16.0 O O O 137.0

20,_0 136.5
ZS. 0 T T T 135.0

31.5 133.0
40.0 134.0
50.0 134.5 1
63.0 i34. 0
80.0 A A A 134.0

100.0 135.5 iJ

; 125.0 P P P 141.0 !t
160.0 143.5

Z00.0 P P P 138.0 :i
Z50.0 137.5

D 315.0 L L L 137.5

!=, 400.0 137.5
_: 500.0 I i I 137. 5 !

_} 630.0 137.0
800.0 C C C 137.0 !
I000.0 136.5

1250.0 A A A 135.5

1600.0 134.5
Z000.0 B B B 133.5

2500.0 13Z. 5

3150.0 L L L 131.5

4000.0 130.5

5000.0 E E E IZg. 5
6300.0 lZ8.5
8000.0 127.5

10000.0 lZ6.5

Overall SPL N/A N/A N/A 152.5

Duration N/A N/A N/A 60 sec plus

30 sec per
mission

J

358 /.
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L

: SubZone 6-2 - SRB Aft Skirt--Stations 1930-1837 (General Specificatione)

! EXTERNAL

(One-third Octave Band Acoustic Specification in dB re 20 _N/m z)

Geometric Mean In-flight Fluctuating Oscillating

Frequency (Hz) Lift-off , _ Pressure Shock Reentr[,

5.0 132,0 142.5 159.0 140.5 , ,

6.3 133.0 143, 5 158.0 142.0

8.0 134.0 144.5 157.0 143.0 i!
i0.0 135.5 145.5 156.0 144.0

12.5 137.0 146.5 155.0 145.0 |

16.0 138.0 147.5 154.0 146.0

20.0 139.5 148.5 153.-0 147.0

25.0 141.0 149.5 152.0 148, 5

31.5 142.0 150._0 151.0 149.5

40.0 143.5 151.0 150.0 150.5

50.0 144.5 152.0 148.0 151, 5

63.0 145.5 153.0 146, 0 153.0

80.0 146.0 152.0 144.0 154.0

100.0 146.5 151.0 142.0 155.0

125.0 147.0 150.5 140.0 155.0

160.0 147.5 149.5 138.0 155, 0

ZOO. 0 147.5 149.0 136.0 155.0

250.0 i47.5 148.0 134.0 155.0

315.0 147.0 147.0 13Z. 0 154.0

400.0 147.0 146, 0 130.0 153.0

500.0 146.5 145.0 I28.0 152.5

630.0 146.0 144.0 I?6.0 15 I.5

800.0 145.5 143.5 124.0 150.5

1000.0 145.0 143.0 122.0 149, 5

1250.0 144.5 142.0 IZ0.0 148.5

1600.0 144.0 141.5 118.0 147.0

2000.0 143.5 141.0 116.0 145.0

2500.0 143.0 140.5 114.0 144.0

3150.0 142.0 140.0 112.0 143.5

4000,0 141.0 139.5 110.0 142.0

5000.0 1406 0 139.0 108.0 140.0 I
6300.0 139, 0 138.0 106.0 139.0

8000.0 138.0 137.5 104.0 137.5

10000.0 137.0 137.0 102.0 136.0

Overall SPL 159.5 162.5 165.5 166.0

Duration 50 sec plus 80 sec plus N/A 60 sec plus

l0 sec per 40 see per 30 _ec per

mission mission tnission

35q
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Subzone 7-I - SRB Aft Fuel Bulkhead--Stations 1875-1818 (General
Specifications)

EXTERNAL

(One-third Octave Band Acoustic Specification in dB re 20 _N/m 2)

Geometric Mean In-flight Fluctuating Oscillating

Frequency (Hz) Lift-off Pre ssure Shock Reentry
|

5.0 134.0
l

6.3 136.0 Jl
s. 0 141.5 _j

10.0 N N N 143.0

12.5 139.0
16.-0 O O O 137. 0
20.0 136.5
25.0 T T T 135.0

31.5 133.0
40.0 134.0
50.0 134.5
63.0 134. 0
80.0 A A A 134.0

100.0 135.5
125.0 P P P 141.0
160.0 143.5
200.0 P P P 138.0
250.0 137.5
315.0 L L L 137.5
400.0 137.5
500.0 I I I 137.5
630.0 137.0

800.0 C C C 137.0
1000.0 136.5

1250.0 A A A 135.5
1600.0 134.5

2000.0 B B B 133.5 ]
2500.0 132.5 1

3150.0 L L L 131.5 i

i_ 4000.0 130.5 _I
:j 5000.o E E E i29.5

6300.0 128. 5

ii 8000, 0 127.5

10000.0 126.5

Overall SPL 152.5

Duration 60 sec plus
30 sec per
mission

i_ 360 '.
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Subzone 7-2 - SRB Aft Fuel Cylinder--Stations 183 7- I 180 (General
(Specifications)

J EXTERNAL

(One-tKird Octave Band Acoustic Specification in dB re 20 _N/rn z)

Geometric Mean In-flight Fluctuating Oscillating

Frequency (HZ) Lift-off Pressure Shock Reentry

5.0 132.0 130.5 159.0 151, 5

6.3 133.0 131.5 158.0 152.5
8.0 134.0 132.5 157.0 153.5 J

- 10.0 135.5 133_5 156.0 154.5
12.5 137.0 134.5 155.0 155.5

16.0 138.0 135.5 154.0 156.5

20.0 139.5 136.5 153.0 157.5
25.0 141.0 137.5 15Z._0 158, 5

31.5 142.0 138.5 151.0 159.5
40.0 143.5 139J0 150, 0 160.5
50.0 144.5 140.0 148.0 162.0

63.0 145.5 141.0 146.0 162.5

80.0 146.0 142.0 144.0 163.5

100.0 146.5 143.0 142.0 164.0
125j0 147.0 144.0 140.0 164.0

160.0 147.5 144.0 164.138.0 5
Z00.0 147.5 144.5 136.0 164.0

250.0 147.5 145.0 134.0 163.5

315.0 147.0 145.0 132.0 163.0

400.0 147.0 144.5 130.0 162.0 I500.0 146.5 144.0 128.0 161.0

630.0 146.0 143.5 126.0 160.0 I
800.0 145.5 142.5 124.0 159.0 1

I000.0 145.0 142.0 122.0 158.0

1250.0 144 5 i41,0 110.0 157.0 1
1600.0 144.0 140.5 118.0 156.0

2000.0 143.5 140.0 116.0 155.0 (

2500.0 143.0 139.0 114.0 154.0 i

3150.0 142.0 138.0 1 It. 0 153.0 i
4000.0 141.0 137.5 II0.0 152.0

5000.0 140.0 137.0 108.0 151.0

6300.0 139.0 136.0 106.0 150.0

8000.0 138.0 155.5 104.0 149.0
10000.0 137.0 135.0 102.0 148.0

Overall SPL 159.5 156.0 165.5 175.0
i

Duration 50 sec plus 80 sec plus N/A 60 sec p]usI
J I0 sec per 40 sec per 30 _ec per

mission mission n:i_ion

3,_ 1
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i 1 .11

Subzone "/.2-I * SRB/ET Attach Ring--Station 1511 (General I

Spec iflc atlon s)

EXTERNAL

(One-third Octave Band Acoustic Specification in dB re 20 _N/m')

Geometric Mean In-flight Fluctuating Oscillating

,F._ec_uenc_r (Hz) Lift-off Pressure , Shock , Keentr},

5.0 132.0 130.5 159.0 148.0
6.3 133.0 131.5 158.0 149.0

" 8.0 134.0 132.5 157.0 150.0 i
10.0 135.5 133.5 156.0 151.5
12. 5 137.0 134.5 155.0 152.5
16.0 138.0 135.5 154.0 153.5
20.0 139.5 136.5 153.0 154.5
25.0 141.0 137.5 152.0 156.0
31.5 142.0 138.5 151.0 157.0
40.0 143.5 139.0 150.0 158.0
50.0 144.5 140.0 148.0 159. 0
63.0 145.5 141.0 146.0 160.5
80.0 146.0 142.0 144.0 161.5

100.0 146.5 143.0 142.0 162.0
125.0 147.0 144.0 140.0 162.5

160.0 147.5 144.0 138.0 163.0 _ !
!

200.0 147.5 144.5 136.0 163.0
250.0 147.5 145.0 134.0 163.0
315.0 147.0 145.0 132.0 163.0
400.0 147.0 144.5 130.0 162.5

500.0 146,5 144.0 128.0 161.5 t

630.0 146.0 143.5 126.0 161.0 ii800.0 145.5 14Z. 5 124.0 159.5
1000.0 145.0 142.0 iZZ. 0 158.5

1250.0 144.5 141.0 120.0 157.5

1600.0 144.0 140.5 118.0 156.5

2000.0 143.5 140.0 116.0 155.0
2500.0 143.0 139.0 114.0 154.0
3150.0 142.0 138.0 112.0 153.0

4000.0 141,0 137.5 110.0 152.0
5000,0 140.0 137.0 108.0 151.0
6300.0 139.0 136.0 106.0 150.0
8000.0 138, 0 135.5 104.0 149.0

10000.0 137.0 135.0 102.0 148.0

Overall SPL 159.5 156.0 165.5 174.0

Duration 50 _,ec plus 80 sec plus N/A 60 sec plus

10 se¢ uer 40 sec per 30 sec per !
mission mission mission

362 /!
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Subzone 7-3 - SRB Forward Fuel Cylinder--Stations 1180-5Z4 (General
Specifications)

I
I'XTERNAL

(One-third Octave Band Acous_c Specification in dB re Z0 _N/m z)

Geometric Mean In-flight Fluctuating Oscillating

Frequency (Hz..L Lift-off Pressure Shock Reentry

5.0 133.0 130.5 159.0 147.0

6.3 134.0 131.5 158.0 149.0 i

8.0 135.0 132.5 157.0 151.5 il
10,0 136o0 133,5 156.0 153,0
1Z.5 137.5 134.5 155.0 154.0

16.0 138.0 135.5 154.0 153.0
ZO.O 139.0 136.5 153.0 151.5

Z5.0 140.0 137.5 152.0 151.0 /
31.5 141.5 138.5 151.0 151.0 "

40.0 142.0 139.0 150.0 151..5
50.0 143.0 140.0 148.0 153.0

63.0 144.0 141.0 146.0 154.5

80.0 144.5 142.0 144.0 156.0
I00.0 144,5 143.0 142.0 157.0

IZ5.0 144.5 144.0 140.0 157.5

i60.0 144.5 144.0 138.0 156.0
200.0 144.5 144.5 136.0 154.0

250,0 144.5 145.0 134.0 153.0
315.0 144.0 145.0 132.0 151.0
400.0 144.0 144.5 130.0 149.0

500.0 143.0 144.0 IZ8.0 147.0

630.0 142.5 143.5 126.0 145.0
800.0 14Z. O 142.5 124.0 142.5

1000.0 141.5 142.0 122.0 140.0
1250.0 140.5 141.0 120.0 138.5
1600.0 140.0 140.5 118.0 136.5

2000.0 139.0 140.0 116.0 134,5

2500.0 i38,5 139.0 114.0 132.5 I
_: 3150.0 137.5 138.0 112.0 130.5
;2' 4000.0 136.0 137.5 110.0 128.5

l 5000.0 135.0 137.0 108.0 127.0

6300.0 134.0 136.0 106.0 135.0
8000.0 133.5 135.5 10-i. 0 123.0

10000.0 132.5 135.0 102.0 121.0

Overall SPL 156.5 150. _ lbS. 5 167.0

Duration 50 sec plus 80 sec plus N/A 60 sec plus

= 10 sec per 40 _,_c per 30 _ec per
) mission mission mission

363
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Subzone 7.-4 - SRB Forward Fuel Bulkhead--Stations 531-488 (General

Specifications)

EXTERNAL

(One-third Octave Band Acoustic Specification in dB re 20 _N/m _)

Geometric Mean In-flight Fluctuating Oscillating

Freq.u.enc} • (Hz) Lift-off Pressure Shock Reentry

5.0 106.0 105.5 123.0
6.3 108.5 107.5 126.0
8.0 110.5 110.0 129.0 i

" 10.0 113.0 112.0 N 131.5
12.5 115.5 114.5 134.0
16.0 117.5 116.5 O 135.5
20.0 119.5 118.5 137.5
25.0 121.5 120.5 T 137.5
31.5 123.5 122.5 138.0
40.0 ]25.5 124.5 139.0
50.0 12.7.5 126.5 139.0

63.0 129.0 128.5 139. 5
80.0 131.0 131.0 A 140.0

100.0 132.5 133.0 140.5
125.0 133.5 135.0 P 141.0

160.0 134.5 136.0 141.5 1t200.0 134.5 136.5 P 141.5
250.0 134.0 137.0 141.5
315.0 134.0 137.0 L 141.5
400.0 13Z. 5 135.5 140.5
500.0 131.0 134.0 I 139.0 i
630.0 129.5 132.5 137.0
800.0 127.5 130.5 C 134.5

I000.0 126.0 129.0 133.0

1250.0 124.0 127.0 A 130.5
1600.0 122.0 125.5 128.0
2000.0 120.5 124.0 B 126.0

2500.0 118.5 122.0 123.5 i
3150.0 116.0 119.5 L 120.5

400060 113.5 I17.5 I17.5 i

5000.0 111.5 116.0 E 115.0
6300.0 108.5 113.5 III.5

8000.0 106.0 III. 5 109.0
i

10000.0 104.0 110.0 106.5

Overall SPL 144.0 146.0 152.5 :'

Duration 50 sec plus 80 se¢ plus 60 se¢ plus

I0 sec per 40 sec per 30 sec per
mission mission mission

364
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i

Zone 8 - SRB Forward Skirt--Stations 5Z4-395 (General Specifications)

INTERNAL

(One-third Octave Band Acoustic Specification in dB re ZO _N/m z)

Geometric Mean In-flightFluctuating OscillatinE

Frequency (Hz) Lift-off i Pressure Shock Reentr_

5.0 106.0 105.5 IZ3.0 _i

6.3 108.5 107,5 IZ6.0
8,0 110.5 II0,0 IZg. 0 /

I0.0 I13.0 lIZ,0 N 131.5

IZ.5 115o5 II4.5 134.0 '!
16.0 I17.5 116, 5 O 135, 5 !
Z0,0 119.5 118.5 137.5 !

Z5.0 IZl.5 tZ0, 5 T 137.5

31.5 IZ3.5 IZ2, 5 138, 0
40.0 IZ5.5 I74, 5 139.0

50.0 127.5 IZ6.5 139, 0

63.0 IZg, 0 128.5 139.5

80.0 131.0 131,0 A 140, 0
I00.0 i3Z. 5 133.0 140, 5

IZ5.0 153.5 135.0 P 141, 0

160.0 134.5 136.0 141, 5
Z00.0 134.5 136.5 P 141.5

ZS0.0 134.0 137.0 141, 5

315.0 134.0 137.0 L 141, 5
400.0 13Z. 5 135.5 140, 5

500.0 131.0 134.0 I 139, 0

650.0 IZ9.5 13Z. 5 137, 0
800.0 127.5 130.5 C 134, 5

I000.0 IZ6.0 129.0 133,0
IZS0.0 IZ4.0 1Z7.0 A 130, 5

1600.0 IZZ. 0 IZS. 5 128,0

Z000.0 IZO. 5 IZ4.0 B IZ6.0
2500.0 118.5 IZ2.0 IZ3, 5

3150.0 116.0 119.5 L 120, 5

4000.0 113.5 117.5 117,5

5000.0 III,5 116.0 E [15,0

6300.0 108.5 113.5 [lI.5
8000.0 106, 0 II1,5 109.0

10000.0 I04.0 II0.0 [06.5

Overall SPL 144.0 116.0 152. 5

Duration 50 sec plus 80 _ec pl_, 60 _e¢ plus

mi s sion m i s,_io,_ m i ,_.__on



[ !
b REPRODUCIBILITY OF THE
_" ORIG_AL PAGE IS POOR

;__ Subzone 8- I - SRB Forward Sklrt--Stations 524-485 (General
: Specifications}

• EXTERNAL

_" (One-third Octave Band Acoustic Specification in dB re 20 _N/m z) :

!i Geornatric Mean In-flight Fluctuating Oscillating
Lift-off Pressure Shock ReentryFrequency (Hz),

5,0 131.0 130.5 159.0 148.0 ' "
6.3 132.5 131.5 158.0 150.0
8.0 133.0 132.5 157.0 152. 5 i

10.0 134.5 133.5 156.0 154. 5
12.5 135.5 134.5 155.0 i55.5
16.0 136.5 135.5 154.0 156.0
ZO. 0 137.5 136.5 153.0 157. 0
25.0 138.5 137.5 152.0 156.0
31.5 139.5 138.5 151.0 155.0
40.0 140.0 139.0 150.0 154.0
50.0 141.0 140.0 i48.0 153.0

63.0 141.5 141.0 146.0 152.0

8%0 i42.0 142.0 144.0 150.5
I00.0 142.5 143.0 142.0 150.0

125.0 142.5 144.0 140.0 149.5
160.0 142.5 144.0 138.0 149.5

200.0 142.5 144.5 136.0 148. 5
250.0 142.0 145.0 134.0 147.0

315.0 142.0 145.0 132.0 146.0
400.0 141.5 144.5 130.0 144. 0
500.0 141.0 144.0 128.0 143.0

630.0 140.5 143.5 126, 0 14i, 5

800.0 139.5 142.5 124.0 140. 0
1000.0 139.0 142.0 122.0 138.5
1250.0 138.0 141.0 IZ0.0 137.5

1600.0 _37.0 140.5 118.0 136.0
2000.0 136.5 140.0 I16.0 134.5

2500, 0 135.5 139.0 114.0 133.5

3150.0 13,_.5 138.0 112.0 131.5
4000.0 133.5 137.5 II0.0 130.0

5000.0 13Z. 5 137.0 108.0 128.5
6300.0 131.0 136.0 106, 0 127,0
8000.0 130.0 135.5 I04.0 126.0

I0000.0 129.0 135.0 10Z.0 124.5

Overall SPL 154.5 156.0 165.5 166.0

Duration 50 _ec plus 80 sec plus N/A 60 sec plus
I0 sec per 40 sec per 30 sec per
mission mission mission
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'_i_/ Subzon_ 8g'2 m SRB F Orwa_d Skirtm°St_tiOT_s 484_434 ( Gene_a_

Spe c ific ation s)

•: EXTERNAL

(One-third Octave Band Acoustic Specification in dB re 20 _N/m z)

Geometric Mean In-£1ight Fluctuating Oscillating

Frequency (Hz) Lift-off Pre ssure Shock Reentry'

_.i 5.0 131.0 130.5 159.0 148.0 _1
_i 6.3 132.5 131.5 158.0 150.0 li,i

:_ 8,0 133, 0 132, 5 157.0 151.5 !
10.0 134.5 133.5 156.0 153.0 li

.... 12.5 135, 5 134.5 155.0 153.5 i

16.0 136.5 135.5 154.0 154.5 i
2,0.0 137.5 136.5 153.0 155.0 ....

25.0 138.5 137.5 152.0 154.5 -
31.5 139.5 138,. 5 151.0 154. 0

40.0 140.0 139.0 150.0 153.5

50, 0 141,0 140.0 148.0 152.5
63.0 141.5 141.0 146.0 152.0
80, 0 142, 0 142, 0 144.0 151.0

100.0 142.5 143.0 142.0 150.0
125.0 142, 5 144.0 140.0 149.0
160.0 142.5 144.0 138.0 148.0

200,0 143, 5 144.5 136, 0 147.0
250.0 142.0 145.0 134.0 146.0

315, 0 14Z. 0 145, 0 132.0 145.0
400.0 141.5 144.5 130.0 144.0
500, 0 141.0 144.0 128.0 143.0
630.0 140.5 143.5 126.0 141.5
800, 0 139, 5 142, 5 124.0 140.0

1000.0 139.0 142.0 122.0 138.5
I250.0 138.0 141, 0 120.0 137. 5

1600.0 137.0 140.5 118.0 135.5
Z000.0 136, 5 140, 0 116.0 134.5
2500.0 135.5 139.0 114.0 133.0
3150,0 134.5 138, 0 112.0 1 31.5
4000.0 133.5 137.5 110.0 1 30.0
5000.0 132, 5 137.0 108, 0 128.5
6300.0 131.0 136.0 106.0 127.0
8000,0 130,0 135,5 104.0 126.0

10000.0 129.0 135.0 102.0 124.5

Overall SPL 154, 5 15_. 0 165.5 105.0

Duration 50 sec plus 80 sec pl,_s N/A 60 sec plus

10 secp,::" 40 s,-,: per 30 s_c per
mission rr, i s ,_ion mission

)
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Subzone 8-3 - SRB Forward Skirt--Stations 433-395 (General

Spe c ific ation s)

EXTERNAL

(One-third Octave Band Acoustic Specification in dB re 20 _N/m')

Geometric Mean In-flight Fluctuating Oscillating

Frequency(Hz) Lift-of_ Pressure , Shock ,, Reentry
4

5.0 131.0 130.5 159.0 148.0
6.3 132.5 131.5 158.0 149.0 i
8.0 133.0 i32.5 157.0 150. 5

10.0 134.5 133.5 156.0 151. _
12.5 135.5 134, 5 155.0 152.0
16.0 136.5 135.5 154.0 152.5
20.0 137.5 136.5 153.0 153.0
25.0 138.5 137.5 152.0 153.0 "
31.5 139.5 138.5 151.0 153.5
40.0 140.0 139.0 150.0 153.0

50.0 141.0 140.0 148.0 152.5
63.0 141.5 141.0 146.0 152. 0
80.0 142.0 142.0 144.0 151.5

I00.0 142.5 143.0 142.0 151.0

125.0 142.5 144.0 140.0 151.0
160.0 142.5 144.0 138.0 151.5 I

200.0 142.5 144.5 136.0 152.0
250.0 142.0 145.0 134.0 153.0
315.0 142.0 145.0 132.0 154.0
400.0 141.5 144.5 130.0 154.0
500.0 141.0 144.0 128.0 154. 0
630.0 140.5 143.5 126.0 153.0
800.0 139.5 142.5 124.0 151.5
I000.0 139.0 142.0 122.0 151.0

1250.0 138.0 141.0 120.0 149.5

1600.0 137.0 140.5 118.0 148.0

2000.0 136.5 140.0 116.0 147.0
2500.0 135.5 139.0 114.0 145.5

3150, 0 134, 5 138.0 112j0 144.0

4000.0 133.5 137.5 110.0 142.5

5000.0 13Z. 5 137.0 108.0 141.0
6300, 0 131, 0 136.0 106.0 1 39.0

8000.0 130.0 135.5 104.0 138.0

-_ 10000, 0 129.0 135.0 102.0 136.5

Overall SPL 154.5 156.0 165.5 Ib6.5

Duration 50 sec plus 80 sec plus N/A 60 s,:cplus
I0 sec per 419sec pt:,: 30 :_ecper
mission mission n_ission

, _ 3'_,_
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Zone 9 1 SRB Frustum and Nose Cone--Stations 395°200 (General
Specifications)

INTERNAL

(One-thlrd Octave Band Acoustic Specification in dB re 20 9N/m z)

Geometric Mean In-flight Fluctuating Oscillating
Fre uency' (Hz) Lift-off Pressure. , , Shock Reentry

5.0 13,. 0 124.5 139.5
6.3 132.0 125.0 140.0
8, 0 132.0 125.5 140.5 I
I0.0 132.5 125.5 N 140.5

12.5 132.0 125. C) 140.0

16.0 131.0 124.5 O 13q. 0
20.0 130.0 123.0 137.0

25.0 128.5 121.5 T 134.5
31.5 126.5 120.0 132. 0
40.0 125.0 118.0 130.5
50.0 122.5 116.0 127. 0
63.0 123.0 117.0 126.5
80.0 123, 5 118.0 A 126.0 i

100.0 123.5 119.0 126.5
125.0 124.0 120.0 P 126.0

' 160.0 123.5 120.0 1"6.0

200.0 123.5 120.5 P 125.0
250.0 123.5 121.0 124.5

:0 315.0 123.0 121, 0 L 124, 0
:' 400.0 122.5 120.5 122.0

!% 500.0 122.0 120.0 I 121, 0
_ 630.0 121.5 119.5 119. 5

800.0 121.0 118, 5 C 118, 0

1000.0 120.0 118.0 116.5
1250.0 119.5 117.0 A 115.0

1600.0 118.5 116.5 114.0
2000.0 117.5 116.0 B 112.5
2500.0 116.5 115.0 I11.0
3150.0 114.5 113.0 L 108.5

4000.0 111.5 110.5 105.0

5000.0 109.0 108.0 E I01.5

6300.0 106.0 105.0 gS. 5
8000.0 103.0 102.5 95.5

I0000.0 I00.0 I00.5 92.0

Overall SPL I.li.5 136.0 14%5

Duration 50 sec plus 80:5cc plus _0 _ec plus

lO sec per 40 _,'cper 30 s,_cper
mission mi si,__n _.'ni;.;ion

}.

.0
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1

REPRODUCIBILITY OF THE
_RI(I_NALPAGE IS P00R

Subzone 9-I - SRB Frustum--Stations 395-275 (General Specifications)

EXTERNAL

(One-third Octave Band Acoustic Specification in dB re 20 _N/m z)

Geometric Mean In-flight Fluctuating Oscillating

Frec_uenc)r (Hz). Lift-off pressure , Shock Reentr)r

5,0 131.0 130.5 159.0 146.0
I

6.3 132.5 131.5 158.0 147.0 7_

8.0 133.0 132.5 157.0 148.0 f
iO. 0 134.5 133.5 156.0 149.0
12.5 135.5 134.5 155.0 149.5

16.0 136.0 155.5 154.0 150.0

20.0 137.5 136.5 153.0 151.0
25.0 138.5 137.5 152, 0 15i. 0
31.5 139.0 138.5 151.0 151.0
40.0 140.0 139.0 150.0 151.0
50.0 140.5 140.0 148.0 150.0
63.0 141.0 141.0 146.0 148.5
80.0 141.5 142.0 144.0 148, 0

100.0 141.5 143.0 142.0 148.0
125.0 142.0 144.0 140.0 148.0
160.0 141.5 144.0 138o 0 149.0
200, 0 141.5 144.5 136.0 149.5
250.0 141.5 145.0 134.0 149,0
315.0 141.0 145.0 132.0 148.5

400i 0 140.5 144.5 130, 0 147.0

5006 0 140.0 144.0 128.0 146.0
630,0 139.5 143.5 126.0 144.5

800.0 139.0 142.5 I24.0 143.0
I000.0 138.0 142.0 122.0 141.5

1250.0 137, 5 141.0 120.0 140.0
1600.0 136.5 140.5 118.0 139.0

2000.0 135.5 140.0 116.0 137.5

Z500.0 134.5 139, 0 114.0 136.5

3150.0 133.5 138.0 11Z.0 135.0
4000.0 132.5 137.5 1 I0.0 133.5

5000.0 132.0 137.0 108.0 132.0

6300.0 131.0 136.0 106.0 131.0
8000.0 130.0 135.5 104.0 130.0

10000.0 12-9.0 135.0 102.0 128.5

O-;erall SPL 154.0 156.0 165.5 162.5

Duration 50 sec plus 80 sec pl,,s N/A 60 sec plus
10 :_ec per 40 sec per 30 sec per
mi__qion miss.on mission

..... _ _ , ..... ,......... _ ...... ..... o ..... 0o_;, _°D _ _ °- °:° ,.....
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Subzone 9-2 - SRB Nose Cone--Stations 275-200 (General Specifications)

EXTERNAL

(One-tKird Octave Band Acoustic Specification in dB re 20 _N/m z)

Geometric Mean in-flight Fluctuating Oscillating

Fre_uenc_ (Hz) Lift-off Pressure Shock Reentr_

5.0 131.0 130.5 159.0 144.0
|

6.3 132.5 131, 5 158.0 _45.5

8.0 133.0 132_5 157.0 147._ 11
10.0 134.5 133.5 156.0 148.0
12.5 135.5 134.5 155,0 149.0
16.0 136.0 135.5 154.0 150.0
20.0 137.5 136.5 153.0 148.0
25.0 138.5 137.5 152.0 149.0
31.5 139.0 138.5 151.0 150.0
40.0 140.0 139.0 150.0 152.0
50.0 140.5 140.0 148.0 152.5
63,0 141.0 141.0 146.0 153.0

80.0 141.5 142.0 144.0 153.0 ]

q100.0 141.5 143.0 142.0 153.5
125.0 142.0 144.0 140.0 152.5
160.0 i41.5 144.0 138.0 151.5
200.0 141.5 144.5 136.0 149.0 d

250.0 141.5 145.0 134.0 147.0 1

315.0 141.0 145.0 132.0 145.5 1

400.0 140.5 144.5 130.0 143.0 _I
500.0 140.0 144.0 I28.0 141.0 _
630.0 139.5 i43.5 126.0 139.0
800.0 139.0 142,5 124.0 137.0

1000._ 138.0 142.0 122.0 135.5
1250.0 137.5 141.0 120.0 133.5 it
1600.0 136.5 140.5 118.0 131.5 .!

.q

2000.0 135.5 140.0 116.0 130.0
2500.0 134.5 139.0 1i4.0 137.5 ,
3150.0 133.5 138.0 1i2.0 135.5
4000.0 132.5 137.5 110.0 124.0
5000.0 132.0 137.0 108.0 122.0
3300.0 131,0 136.0 106.0 120.0
8000.0 130.0 135.5 104.0 118.5

lO000. O 129.0 135.0 102.0 ll6. O

Overall SPL 154.0 156.0 165.5 163.0

Duration 50 sec plus 80 _ec plus N/A 60 sec plus
I0 sec per 40 see [.er 30 sec per
mission mission mission
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Zone 10 - Space Shuttle Main Engine (General Specifications)

• EXTERNAL I

(One-third Octave Band Acoustic Specification in dB re Z0 b_N/m z)

Geometric Mean In-flight Fluctuating Oscillating

Frec_uenc_- (Hz) Lift-off Pressure Shock Reentry

5.0 IZ5.0 138.5 159.0

6.3 I27.5 139.0 158.0 ' "4
8.0 130.0 139.5 157.0 _

I0.0 133._0 140.0 156.0 N I
12.5 135.5 140.5 155.0 LJ

16.0 138, 0 141.0 154.0 O

20.0 141.5 141.5 153.0 J
i

25.0 144.5 142.0 152.0 T
31.5 146.5 142.5 151.0
40.0 148.5 143.0 150.0

50.0 150.0 143.0 148.0
63.0 151.0 142.5 146.0

80.0 152.0 142.0 144,.0 A

I00.0 152,5 141.5 142.0

125.0 153.0 141.0 140.0 P

• 160.0 153.5 140.0 138.0
ZOO. 0 153.5 139.0 136.0 P I

250.0 153.5 138.0 134.0

315.0 153.5 137.0 132.0 L
400.0 153.0 136.0 130.0

500.0 153.0 135, 0 i28.0 I
630.0 152.5 i34.0 126.0

800.0 152.0 133.0 124.0 C
I000.0 151.5 132.0 I:'2.0

1250.0 151.0 131,0 120.0 A

1600.0 150.5 130.0 118.0

2000.0 150.0 129.0 116.0 B
2500.0 149.5 127.5 114.0

3150.0 149.0 126.5 112.0 L

4000.0 148.5 125.5 1I0.0
5000.0 147,5 I24.5 108.0 E

6300, 0 146.5 123.5 106.0

B000.0 145.5 I_. 5 104.0

lJO00.0 144.5 121.5 102.0

Overall SPL 165.0 154.0 165.5

Duration 50 sec plus 80 sec plus N/A

10 sec per 40 sec per [
mission mission



SECTION IX. TRANSPORTATION SPECIFICATIONS

A. Vibration

Vibration test frequencies should be swept logarithmically from
5 Hz to the maximum frequency and back to 5 Hz at 1 oct/rain in each

of three mutually perpendicular axes. Criteria below 5 Hz are for de-

sign consideration only, and no test is required. A 15 minute dwell is

required at each major component resonance at the amplitude specified i

for the sweep test.
I

1. Aircraft
i i

• Jet (5-Z00-5 Hz @ 1 oct/rain)

5 - I0 Hz @ 0.0ZZ in. D. A. Disp.

I0 - 35 Hz @ 0. II G's peak

35 - Z00 Hz @ 0. 0017 in. D. A. Disp.

ZOO - Z000 Hz @ 3.5 G's peak

• Propeller (5-700-5 Hz @ I oct/rain)

Z - 4 Hz @ 0.4Z in. D. A. Disp._,:

4 - 5 Hz @ 0.35 G's peak':-"

5 - 12 Hz @ 0.35 G's peak

|Z - 55 Hz @ 0.046 in, D. A. Disp.

55 - 300 I-Iz@ 7.0 G's peak

300 - 700 Hz @ 3.5 G's peak

• Helicopter (5-600-5 Hz @ 1 oct/rnin)

5 - IZ Hz @ 0. ZZ in. D. A Disp.

IZ - 40 Hz @ I.6 G's peak

40 - 55 Hz @ 0.019 in. D. A. Disp.

55 - IZ0 Hz @ 3.0 G's peak 4

IZ0- 170 Hz @ 0.0040 in. D. A. Disp. I
1

170 - ZZ0 Hz @ 6.0 G's peak i
ZZ0 - Z60 Hz @ 0.00Z4 in, D. A. Disp. ]

Z60 - 600 Hz @ 8.0 G's peak

!

i
_'Design Criteria Only--no test requir,;d, i!

373
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}

Z, Trucks

• Smooth Paved Roads (5-300-5 Hz @ I oct/rain)

1 - 4 Hz@ 0.43 in. D. A. Disp.*

4 - 5 Hz @ 0.35 G's peak_

5 - 150 Hz @ 0, 35 G's peak

].50 - 300 Hz @ 0,06 G's peak
I

• All Road Conditions (5-I000-5 Hz @ I oct/mln}

1 - 7 Hz @ l. 7 G's peaks

7 - 15 Hz @ I, 7 G's peak

15 - 1000 Hz @ 0.7 G's peak

3______.T rsin s

• Normal Railroad Operations (5-Z000-5 Hz @ 1 oct/rain)

Z - 3 Hz @ Z. 6 in. D. A. IMsp.*

3 - 6 Hz @ I.Z G's peak':"

6 - 130 Hz @ I, Z G's peak

130 - 185 Hz @ 0.0014 in. D. A. Disp.

185 - Z000 Hz @ Z, 5 G's peak

• Normal Maneuvers (5-300-5 Hz @ 1 oct/rain)

0oi - 0,3 Hz @ 0.35 G's peak -_

0.3- 1.5 Hz @ 0.35 G's peak :',_

1.5 - 4 Hz @ 0. I0 G's peak:_

4 - 5 Hz @ 0. IZ in, D. A, Disp._

5 - II HZ@0olZin. D. A. D isp.

11 - 300 Hz @ 0.75 G's peak

t

_. B. Shock

i Shock tests should be conducted by" applTing five shocks in each of

three mutuall 7 perpendicular axes (15 shocks total). Any" shock pulse

that results in a spectrum as severe as that presented below will be

acceptable. The spectrum is based on the response of an undamped

, series of single-degree-of-freedom spring-mass systems,

I, _::Design Criteria Only--no test required.
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1. Railroad

• Car Humping Conditions (5 shocks per axis)

Z0 - 160 _z @ +6 dB/oct

160 - 340 Hz @ 500 G's peak
340 - 400 Hz@ -6 dB/oct

00000004-TSG06
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SECTION X. HANDLING SPECIFICATIONS

Where equipment design allows, equipment shall be tested to

handling specifications as described below. If normal equipment design

does not allow this type testkug, the procedures and required protection

in handling are to be submitted to MSFC, EDZ3, for approval.

A. Transit Drop Test

l

This procedure shall be used for equipment, in its transit or

combination case as prepared for field use, to determine if the equipment i

is capable of withstanding the shocks normally induced by loading and

unloading of equipment.

B. Test Conditions

The test item shall be in its transit or combination case. For

equipment 1,000 Ib or less, the floor or barrier receiving the impact

shall be of solid, 2-in. thick plywood, backed by either concrete or a

rigid steel frame. For equipment over 1.000 Ib, the floor or barrier

shall be concrete or its equivalent.

C. Performance of Test

Subject the test item to the number and heights of drop as required

in Table Xl. Upon completion of the test, the test item shall be operated 1

and the results compared with the data obtained in accordance with the

following:

Prior to proceeding with any of the test methods, the test item

shall be operated under standard ambient conditions and a record made

of all data necessary to determine compliance with required performance.

These data shall provide the criteria for checkin R satisfactory perform-

ance of the test item either during, or at the conclusion of the test, or

both, as required. Certification by signature and date block is required.

The test item shall then be visually inspected and a record made

of any damage/deterioration resulting from the test. If a test chamber i_

used for the test, perform a visual inspection of the te:_t;tern within the

chamber at test conditions, when possible. UF_n compl,:tion of the test,

visually inspect the test item again after the te_;titem hct_ been ret_rned

to standard ambient conditions. Deterioration, corro,_ion, or chant, • in

tolerance limits or 'any"internal or external part:_ whi,:h ,-cm],]in any

manner prevent the test item from meetinL.,op,,c::li,m.:l:_,:r,.-ic0:,_r main-
dtenance requirement._ shall provicte r,.a,_on to ,,.m ;id,::" th,t :,.._t i,,.m a_

having failed to withstand the concliti,ms of '_,,.,-' :,:._1.

.1
3-- l't,'_O PAGE BLANK N_d I.'t: _ ._:_'

J
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1 I

TABLE Xi, TRANSIT DROP TEST

Weight of Test Largest Height of
Item and Case Dimensions Notes Drop No. of Drops

(lb) (in.) (in.)

UncY.er 100 lb Under 36 A 48 Drop on each face,

Man-packed and edge, and corner. ,

Man-portable 36 and over A 30 Total of 26 drops
!

I00 to 200 ib Under 36 A 30 Drop on each

Inclusive 36 and over A 24 corner

Under 36 A 24
Over 200 to

I,000 ib 36 to 60 B 36 Total of 8 drops
Inclusive

Ore r 60 B 24
it i t i i j J i ii i i

4 edgewise drops
Over I,000 No limit C 18

2 cornerwise drops

Note A. Drops shall be made from aquick-release hook; or drop tester

as made by the L. A. B. Corporation, Skaneateles, New York,

or equal. The test item shall be oriented so that upon impact
a line from the struck corner or edge to the center of gravity

of the case and contents is perpendicular to the impact surface.

Note B. With the longest dimension parallel to the floor, the transit or
combination case, wtih the test item within, shall be supported
at the corner of one end by a block 5 in. in height, and at the

other corner or edge of the same end by ablock 12 in. in height.

The opposite end of the case shall then be raised to the specified
height at the lowest unsupported corner and allowed to fall freely.

Note C. While in the normal trm_sit positionp the case and contents shall

be subjected to the edgewise and cornerwise drop test as follows

(ifnormal transit position is unknown, the case shall be oriented
such that the two longest dimensions are p: Mlel to the "floor").

1. Edgewise Drop Test. One edge of the base of the case shall
be supported on a sill 5 to 6 in. in height. The opposite

edge shall be raised to the :_pecified height and allowed to
fall freely, The test shall be applied once to each edge of

the base of the case (total of four drops).



i L

2. Cornerwise Drop Test. One corner of the base of the case
shall be supported on a block approximately 5 in, in height.
A block normally IZ in. in height shall be placed under the
other corner of the same end. The opposite end of the case
shall bc raised to the specified height at the lowest unsupo

ported corner and allowed to fall freely. This test shall be
applied once to each of two diagonally opposite corners of
the base {total of two cornerwise drops). When the propor-

t'ions of width and height of the case are such as to cause ,

instability in the cornerwise drop test, edgewise drops
shall be substituted. In such instances two more edgewise

drops on each end shall be performed (four additional edge-
wise drops for a total of eight edgewise drops).

00000004-TSG09



SECTION XI. INDEX OF FPECIFICATIONS

Vibration Speclfic_tions Page

Zone 1 ET LHz Aft Bulkhead

Subzone 1-i ET LHz Aft Bulkhead Gores
(General Specifications) ............. ] "_

Subzone 1-I-A input to Components Mounted on the ET
LHz Aft Bulkhead Gores. Weight of
Component < 6 Ib................ i5

Subzone l-l-B Input to Components Mounted on the
LHz Aft Bullchead Gores. Weight of
Component _> 6 but < 18 lb ............ _ 7

Subzone I-I-C Input to Components Mounted on the ET
LHz Aft Bulkhead Gores. Weight of
Component _> 18 but < 40 lb ............ I o

Subzone 1-I-D Input to Components Mounted on the ET

LHz Aft Bulkhead Gores. We:,ht of
Components _> 40 lbs ............. 21

Subzone I-2 ET LHz Aft Bulkhead Cap and Covers

(General Specifications) ............. 23

Subzone l-2-A Input to Components Mounted on the ET
LHz Aft Bull<head Cap and Manhole Cover

Plates. Weight of Component < =0 lb ....... 2"_

Subzone l-2-B Input to Compunents Mount_d ,_ath,,ET
LH_ Aft Bull<head Cap and Ma::hole Cov,-r

Plates. We:,ght of Components ._150
but < 150 Ib........ 2=

Subzone I-2-C Input to Compone,_ts M,'_u,uted or.th,,ET
LHa Aft Dull, head Ca;) a,ad Manhol,, C:)-','r

i'; Plates. Weitlht af C._n:p,_nont _ I _'_
but < 300 lb ....... 2-

3
Subzone I-2.D Inp,lt _n tho L}-[_ Sir)h,)n _n th,, ,'ZT It;:

Aft F.,d._h,'_dCap. ",_

-! I'I{I_BDING PAGE BLANK Nt,'Il'l,, ', "
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Page
Zone 2 ET LHz Cylinder

" Subzone 2..I ET LHz Cylinder, Aft Section (Stations Xt 2058
to Xt 1624), Inboard Half (+Z Axis+90 °)
(General Specifications) .............. 31

Subzone 2o1-I Baffles and Stiffened Skin on the ET LHz
Cylinderj Aft Section (Stations Xt 2058 to
Xt 1624), Inboard Half (+Z Axis_:90°)

(General Specifications)............. 3i

Subzone Z°l°l-A Input to Components Mounted on Baffles and
Stiffened Skin on the ET LHz Cylinder, Aft

Section (Stations X t 2058 to X t 1624)
Inboard Half ( _xis _ 90 ° ). Weight of

Component < 15 Ib................ 31

Subzone 2.1-I-B Input to Components Mounted on Baffles and

Stiffened Skin on the ET LH z Cylinder, Aft

Section (Stations X t 2058 to X t 1624),
Inboard Half (+Z Axis _ 90°). Weight of

Component_> 15 but < 45 Ib............. 33

Subzone 2-l-l-C Input to Co_nponents Mounted on Baffles and
Stiffened Skin on the ET LHz Cylinder, Aft

Section (_tations Xt 2058 to X t 1624),
Inboard Half (+Z Axis +q0°). Weight of
Component_> 45 Ib ................ 35

Subzone Z-l-2 Structurat bringat Station X t 1871 in the ET
LHt Cylinder, Inboard Half {_ Z Axis _q0"_
(General Specifications) ............. 37

Subzone 2-I-2-A Input .toComponents Mountedan the Structural

Ring at Station X t 1871 in the ET LH,, Cylinder,
Inboard Half (+Z Axis *o0°). Weight of
Component < 7_ Ib............... 37

Subzone 2.I-2-B Input to Components .Mounted on the Structural

Rin_ at _tation Xt 1871 in the ET LH, Cylinder,
Inboard Half (*Z Axis *_0'). Weight of
Component._ 7_ lb ................ 3cl

Subzone 2-1-3 Structural Rir_ at , . ',i)n Xt 20"_ in the ET
LHz Cvlinder, It.board _{alf _*Z Axis_:O0'

{General Sp,,ci ficati:_ns _ ............. 41
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Pag e
Subzone 2-I-3.A Input to Components Mounted on the Structural

Ring at Station X t 2058 in the ET LH 2 Cylinder,
Inboard Half ( �Œ±90°). Weight of

Component < I00 lb................ 41

Subzone 2-I-3.B Input to Cotnponents Mounted on the St_'uctural

Ring at Station X t 2058 in the ET LH, Cylinder,
Inboard Half (+ Z Axis e 900 ). Weight of
Component > 100 Ib ................ 43

Subzone _--2 ET LHz Cylinder, Aft Section {Stations X t _-058
to Xt 1624), Outboard Half (-Z Axis ± q0 °),
(General Specifications) ............. 45

Subzone 2-2-1 Baffles and Stiffened Skin on the ET LH., Cylin-

der, AJ_tSection (Stations X t 2058 to X t 1624)
Outboard Half (-Z Axis ± 90"), {General
Specifications) ................. 45

Subzone 2-2-I-A Input to Components Mounted on Baffles and

Stiffened Skin on the ET LI4z Cylinder, Aft

Section (Stations X t 2058 to X t 1624),
Outboard Half (-Z Axis ± 90"1. Weight of
Component < 15 Ib............... 4_

Subzone Z-Z-I-B Invut..toComponents Mounted on Baffles and

Stiffened S'kinon the ET LHa Cylinder, Aft

Section (StationsX t 2058 to X t 16Z4),
Outboard Half (-Z Axis ± 90" ). Weight of
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• Input t° ET Developmental Flight Instrumentation/Operational
Instrumentation (DFI/O1) Level Sensors (Sheet I of Z)

i

I. Acceptance Test Criteria

Radial Axis Long. and Tang. Axes
!

Z0. 80 Hz @ o.Z3 g_/Hz Z0 - 33 Hz @ 0.016 S_/Hz
80 - 100 Hz @ +6 d]5/oct 33 - 80 Hz @ +10 dB/oct

I00 - 140 Hz @ 0.37 g'/Hz 80 - 120 Hz @ 0.37 g3/Hz
140., 300 Hz @+6 dB/oct 120 - 160 Hz @ -10 dB/oct
300- 600 Hz@i. 75 g2/Hz 160 - 650 Hz@0.1Zg_/Hz
600 - 2000 Hz @ -6 dB/oct 650 - II00 Hz @ +Z dR/oct

Z000 _ @ 0. 15 gz/Hz II00 - 1500 Hz @ 0. 17 gz/Sz
1500 - 2000 Hz @ -9 dB/oct

zooo Hz @ 0.075 gZ/Hz

Composite = 16.9 grrns
Composite = 38. Z grrns !

Z, Lift-offRandom Vibration Criteria (I rain/axis) i
-i

Radial Axis Long. and Tang. Axes 1

20 - 25 Hz @ 0.IZ g_/Hz Z0 - 33 Hz @ 0.065 gZ/Hz
25 - 115 Hz @ +6 dB/oct 33 - 80 Hz @ +I0 dB/oct

I15 - 400 HZ @2.80 g_/Hz 80 - IZ0 Hz @ 1.50 gZlHz
400 - 2000 Hz @-4 dB/oct IZ0 - 160 Hz @-I0 dB/oct

2000 Hz @ 0.41 gz/HZ 160 - 650 Hz @ 0.50 g_/Hz
650 - II00 Hz @ +Z dB/oct

11oo- 150oHz @ 0.70 g_/Hz
1500 - Z000 Hz @ -9 dB/oct

2000 Hz @ 0.30 _/HZ

Composite = 42, 5 grrns Composite = 33.9 grrns

REPRODUCIBILITYOF THE
ORI(RNAL PAGE 18POOR

A- 1 !

L
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Input to ET Developmental Flight Instrumentation/Operational
Instrumentation (DFI/OI) Level Sensors (Sheet 2 of Z)

3. Boost Random Vibration Criteria (2 m in/axis) 1

Radial Axis Long. and Tang. Axes :]

z0- 80Hz@0. gz_/Hz Z0Hz@O.]O_/Hz ' i80 - 1DO Hz @ +6 dB/oct 20 - 80 Hz @ +7 dB/oct
I00- 140Hz @ 1.50gZlHz 80- IZOHz @Z. 50 g_/Hz
140 - 300 Hz @ +6 dB/oct 120 - 180 Hz @ -I0 dB/oct

300 - 600 Hz @ 7.00 gZ/Hz 180 - 900 Hz @ 0.50 gZ/Hz
600 - Z000 Hz @ -6 dB/oct 900 - 2000 Hz @ -4 dB/oct

Z000 Hz @ 0.6Z gzIHz Z000 Hz @ 0.17 gz/Hz

Composite = 76.4 grrns Composite = 31. I grins

1
4. Vehicle Dynamics Criteria 11

Longitudinal Axis Late ral Axe s 1
2 - 5 Hz @ 0.6 G's peak_'_ 2 - 6 Hz @ I.4 G's peak_

5 - 40 Hz @ 0.6 G's peak 6 - 40 Hz @ I.4 G's peak I

5. Shock Test Criteria (Z shocks/axis) {
4

No shock test required, i
,!

* Design Criteria Only i
i

I

1

"i
;

t .

i

i

J
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Input to the ET Operational Instrumentation

I (O1) Ullage Temperature Probes (Sheet I of 2)

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and "rang. Axes

Z0 Hz @ 0. 0085 gz/Hz Z0 - 30 Hz @ 0,012 g_/Hz
Z0 - 300 Hz @ +6 dB/oct 30 - 80 H_. @ +10 dB/oct

3oo- 600Hz@l. TS/Hz 80- tZOHz@0.37gz/Hz
600 - Z000 Hz @ -6 dB/oct IZ0 - 160 Hz @-I0 dB/oct

Z000 Hz @ 0, 15 gz/Hz 160 - 2000 Hz @ 0.50 g'/Hz '

I
COmposite = 37.9 grins Composite = 16.2 grins ]

2, Lift-Off Random Vibration Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes i
i

20 - 30 Hz @ 0. 12 g'/Hz 20 - 30 Hz @ 0. 050 gZ/Hz _
30 - 140 Hz @ +6 dB/oct 30 - 80 Hz @ +I0 dB/oct _

140 - 400 Hz @ _.80 g'/Hz 80 - 120 Hz @ 1.50 g'/Hz 1
400 - Z000 Hz @ -4 dB/oct 120 - 160 Hz @ -I0 dB/oct I

I 2000 Hz @ 0.41 g_/Hz 160 - Z000 Hz @ 0.50 g_/Hz _I
i

Composite = 41.9 grins Composite = 3Z. 4 grins

3. Boost Random Vibration Criteria (Z rain/axis) i!

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0. 034 gz/Hz Z0 Sz @ 0. 10 g'/Hz
Z0 - 300 Hz @ +6 dB/oct 20.- 80 Hz _ +7 dB/oct

300 - 600 Hz @ 7.00 gZ/Hz 80 - IZ0 Hz _ Z. 50 g:/Hz
600 - Z000 Hz @ -6 dB/oct 120 - 180 Hz @) -I0 dB/oct

ZO00Hz @0.6Z g'/Hz 180- 900Hz 0.50gIHz
900 - Z000 Hz @ -4 dB/oct

2000 Hz @ 0. 17 g"/Hz

Composite = 75.9 grins Composite = 31. I grins

!
i

A-3 _
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Input to the ET Operational Instrumentation

(OI) Ullage Temperature Probes (Sheet 2 of 2)

4. Vehicle Dynamics Criteria

Longitudinal Axis Late ral Axe s

2 - 5 Hz @ 0.6 G's peak* 2 ° 6 Hz @ 1.4 G's peak*

5 - 40 Hz @ 0.6 G's peak 6 - 40 Hz @ 1.4 G's peak

5. Shock Test Criteria (2 shocks/axis)

No shock test required.

* Design Criteria Only

J

4

A-4
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-lii_" Input to the ET LH z Tank Instrumentation Islands (Sheet 1 of 2)
L

i .... - lo Acceptance Test Criteria (l rain/axis)Direction A Directions B and C

20 Hz @ 0. 075 g_/Hz 20 Hz @ 0. 017 gz/Hz
20 - 130 Hz @+6 dB/oct 20 - 130 Hz @+6 dB/oct

130 - 270 Hz @ 3°00 g_/Hz 130 - 340 Hz @0.72 gZ/Hz
270 - 325 Hz @ -6 dB/oct 340 - 430 Hz @ +6 dB/oct ' "

325 - 900 Hz @ _-.02gZ/Hz 430 - i000 Hz @ I.15 g_/Hz ,I,:
900 - 2000 Hz @ -6 dB/oct I000 - Z000 Hz @ -3 dB/oct Ii

2000 Hz @ 00 41 gZ/Hz 2000 Hz @ 0.56 gz/Hz

Composite = 530 5 grins Composite = 42.5 grins 1

2. Lift-off Random Vibration Criteria (I rain/axis)
i

Direction A Directions B and C _.I

20 Hz @ 0.076 gz/Hz 20 Hz @ 0.070 gZ/Hz
20 - ll0 Hz @+9 dB/oct 20 - 130 Hz @+6 dB/oct

II0 - 300 Hz @ 12.50 gZ/Hz 130 - 340 Hz @ 2.90 gZ/Hz I
300 - 2000 Hz @ -3 dB/oct 340 - 430 Hz @ +6 dB/oct

2000 Hz @ 1, 89 gz/Hz 430 - I000 Hz @ 4.60 gz/Hz _i
I000 - Z000 Hz @ -3 dB/oct

zooo Hz @ Z 30 gZ/Hz
J

Composite ffi 99, 3 grins Composite = 83, 0 grins i

3, Boost Random Vib-_tion Criteria (2 rain/axis)

Direction A Directions B and C

2o Hz @ 0. 30 g_/Hz 20 Hz @ 0 085 g_/Hz
20 - 130 Hz @ +6 dB/oct 20 - 90 Hz _ +6 dB/oct

130 - 270 Hz @ 12.0 8_/Hz 90 - 150 Hz @ 1.70 &;/Hz
270 - 325 Hz @ -6 dB/oct 150 - 220 Hz _ -6 dB/oct

325 - 900 Hz @ 8. I0 g_/Hz 220 - 600 Hz ,;:0.56 g_/Hz
900 - 2000 Hz @ -6 dB/oct 600 - 670 Hz i_+I0 dB/oct

2000 Hz @ 1.65 g_/Hz 670 - I000 Hz _:0.81 _/Hz
1000 - 2000 Hz ¢;_'-3 dB/oct

2000 Hz _ 0.40 _/Hz

Composite = 107 0, Composilc = 37.3 c,' _rms °r_1_s



Input to the ET LH z Tank Instrumentation Islands (Sheet 2 of 2)

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

2 - 5 Hz @ 0.6 G's peak* 2 - 6 Hz @ 1.4 G's peak
5 - 40 Hz @0.6 G's peak 6 - 40 Hz @ ].4 G's peak , ,

/

50 Shock Test Criteria (2 shocks/axis) I

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a total of six shocks
per mission by mechanical methods or one shock per mission by
ordnance.

50 Hz @ 24 G's peak
50 - I00 Hz @ +IZ dB/oct

100 HZ @ 94 G's peak
I00 - 4,000 Hz @+6 dB/oct

4,000 - 10,000 HZ @ 3,750 G's peak

Direction A--Perpendicular to Mounting Surface
Direction B--Tangential to Mounting Surface
Direction C--Tangential to Mounting Surface, Perpendicular to

Direction B

_' Design Criteria Only

,%- 6
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Input to the ET Interta_k Instrumentation Islands. (Sheet 1 of Z)

1, Acceptance Test Criteria (l rain/axis)

Radial Axis Long. and Tang. Axes

20 Sz @ 0. 16 _/Hz 20 Hz @ 0.045 _/Hz
20 - 50 Hz @ +6 dB/oct 20 - 40 Hz @ +6 dB/oct

50 - I00 Hz @ 1.00 _/Hz 40 - 320 Hz @0. 17 g_/Hz
I00 - 160 Hz @ -9 dB/oct 320 - 450 Hz @ +9 dB/oct

160 - 320 HZ @ 0.25 _/Hz 450 - 800 Hz @ 0.50 _/Hz I
320 - 500 Hz @ +q dB/oct 800 - 2000 Hz _ -9 dB/oct

5oo- 8OOHz@ 1.00g_/Hz 2000Hz@0.032_/Hz
800 - 2000 Hz @ -10 dB/oct

2000 Hz @ 0. 16 _/Hz

Composite ffi 31.9 grins Composite = 20.8 grins

2. Lift-off Random Vibration Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 010 _/Hz zo Hz @ 0. 0026 g_IHz
20 - If0 Hz @ +6 dB/oct 20 - 60 Hz @ +I0 dB/oct

If0 - 350 Hz @ 0.30 gZ/Hz 60 - 170 Hz @ 0. I0 g_/Hz
350 - 500 Hz @ +I0 dB/oct 170 - 300 Hz @ +9 dB/oct

5oo- 800Hz@ I.oo _/Hz 3oo- 800Hz@0.50 g_/H*
800 - Z000 Hz @ -6 dB/oct 800 - Z000 Hz @ -6 dB/oct

2000 Hz @ 0, 16 g_/Hz 2000 Hz 4' 0.094 gz/Hz

Composite = 30.9 grins Composite = Z3.0 grins

5

)



_[_ Input to the ET Intertank Instrumentation Islands. (Sheet 2 of 2)

1 3. Boost Random Vibration Criteria (2 min/axis_

Radial Axis Long. and Tang. Axes

z0 Hz @0.64 g_/Hz Z0 Hz @0. IS Sz/Hz
20 - 50 Hz @ +6 dB/oct Z0 - 40 Hz @ +6 dB/oct

So- 100Hz@4.00g_/Hz 40- 3Z0Hz@0.70gZ/Hz
100 - 160 Hz @ -9 dB/oct 320 - 450 Hz @+9 dB/oct

160 - 320 Hz @ 1.00 _/Hz 450 - 800 Hz @ 2.00 _/Hz /:
320 - 500 Hz @+9dB/oct 800 - 2000 Hz @-9 dB/oct

500 - 8')0 Hz @4.00 gZ/Hz 2000 Hz @ 0. 13 g_/Hz
800 = 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 64 _/Hz

Composite = 41.7 grinsComposite = 63.8 grins

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

Z - 5 Hz @ 0.6 G's peak* 2 - 5 Hz @ 0.8 G's peak,:,

5 - 40 Hz @ 0.6 G's peak 5 - 40 Hz @ 0.8 G's peak

5. Shock Test Criteria (2 shocks/axis)

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalont) for a total of six shocks

p,r mission by mechanical methods or one shock per mission by
ordnance,

50 Hz @ 94 G's peak
S0 - I00 Hz @+12 dB/oct

I00 Hz @ 375 G's peak
I00 - 4,000 Hz @ +6 dB/oct

4,000 - 10,000 Hz @ 15,000 G's peak

,;, Design Criteria Only

" ......... :. -_r . u ..... __ .... , O0000005-TSCIO
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Inpu t to the ET LO z Tank Instrumentation Islands (Shoet I of 2)

I. Acceptance Test Criteria (I rain/axis)

Direction A _trections B and C

20 - 80 Hz @ 0. 23 _/Hz 20 Hz @ 0. 00052 g_/Hz
80 - I00 Hz @ +6 dB/oct 20 - I00 Hz @ +9 dB/oct

100 - 140 Hz @0.37 g_/Hz 100 - 1000 Hz @ 0.070 g_/Hz
140 - 300 Hz @+6 dB/oct 1000 - 2000 Hz @-3 dB/oct

300 - 600 Hz @1.75 gZ/Hz 2000 Hz @ 0.035 g:/Hz
600 - 2000 Hz @ -6 dB/oct I

2000 Hz @ 0. 15 _7/Hz

Composite = 3802 grins Composite - 10,6 grins

2. Lift-offRandom Vibration Criteria (I rain/axis)

Direction A Directions B and C

z0 - 40 Hz @ 0.IZ g_/Hz Z0 Hz @ 0.003Z g_/Hz
40 - 80 Hz @ +6 dB/oct 20 - 100 Hz _ +6 dB/oct

8o- 150Hz@0. d0921Hz 100- 680Hz _0.080 gZlHz
150 - 300 Hz @ +6 dB/oct 680 - 700 Hz _ +9 dB/oct

300- 500Hz@ 1.60 g_IHz 700- I000Hz @0.09Z g_/Hz
500 - 2000 Hz @ -3 dB/oct I000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.41 g'/Hz 2000 Hz @ 0.046 g"/Hz

Composite = 40.2 grins Composite = 12.0 grins

3. Boost Random Vibration Criteria (2 rain/axis) l

Direction A Directions B and C i

20 - 80 Hz @ 0.92 g_/Hz 20 Hz _ 0.0021 _;/Hz
80 - I00 Hz @ +6 dB/oct 20 - I00 Hz @ +9 dB/oct

I00 - 140 Hz @ 1.50 g_/Hz I00 - I000 Hz ._0.28 _/Hz
140 - 300 Hz @ +6 dB/oct I000 - 2000 Hz @ -3 dB/oct

300 - 600 Hz @ 7.00 g:/Hz 2000 Hz @ 0. 14 _!Hz
600 - 2000 Hz @ -6 dB/oct

2000 H_" _@ 0.62 g_IHz

Composite = 76.4 "rms Composit," - 21. 3 _rrns

A - '_ i
/,
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input to the ET LO b Tank Instrumentation Islands (Sheet 2 of 2)

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

2 - 5 Hz @ 0.6 G's peak* 2 . 6 Hz @ 1.4 G's peak _,_

5 - 40 Hz @ 0.6 G's peak 6 - 40 Hz @ 1.4 G's peak
I

!

5. Shock Test Criteria (2 shocks/axis) /'

No shock test required.

Design Criteria Only

I itt,_RoDUCIBILITYOF Tlil_

• I_RIO_NALPAGE I_ POOlt
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Input to Components Mounted on the ET/OrbitQr Forward Attach S_rut
(Sheet I of 2)

1. Acceptance Test Criteria (1 rain/axis)

R_dial Axis Long and Tang. Axes

zo Hz @0.007Z _/Hz zo Hz @ 0.0060 g_/Hz
20 - 130Hz @+4 dB/oct 20 - 700 Hz @+3 dB/oct

130 - 1500 Hz @0.087 _/Hz 700 - 1500 Hz @0.20 _/Hz '

1500 - 2000 Hz @ -6 dB/oct 1500 - 2000 Hz @ -6 dB/oct j_
Z000 Hz @ 0.047 _/Hz Z000 Hz @ 0. 12 _/Hz

Composite ffi12.5 grins Composite = 16.8 grins

2. Lift-off Random Vibration Criteria (1 ruin/axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0. II gZ/Hz Z0 - 50 Hz @ 0. 016 g_/Hz
20 - 100 Hz @ +4 dB/oct 50 - 1000 Hz @ +2 dB/oct

I00 - 200 Hz @0.090 gZ/Hz I000 - 1400 Hz @ 0. 13 gZ/Hz
Z00 - Z50 Hz @ -9 dB/oct 1400 - 2000 Hz @ -6 dB/oct

zSo- i400Hz @ 0.045gZ/Hz Z000Hz @ 0.065g2/Hz
1400 - Z000 Hz @ -9 dB/oct

Z000 Hz @ 0. 015 gZ/Hz

Composite ffi 9. I grins Composite = 13.5 grins

3. Boost Random Vibration Criteria (2 min/a.xis)

Radial Axis Long. and Tang. Axes

z0Hz @ O.029g_/Hz zoHz @ O.OZ4_/Hz
20 - 130 Hz @+4 dB/oct 20 - 700 Hz @+3 dB/oct

130 - 1500 Hz @0.35 gZ/Hz 700 - 1500 Hz @ 0.80 __/Hz
1500 - 2000 Hz @ -6 dB/oct 1500 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 19 gz/Hz 2000 Hz _ 0.50 g_/Hz

Composite = 25. 1 grins Composite = 33.6 grins

A-ll
tl
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Input t0 Components Mm nted(sheetonthe2ET/Orbiterof2) Forward Attach Strut 'I

4. Vehicle Dynamics Criteria

Longlt_tdinalAxis Lateral Axes

1

2 - 5 H=@ 0.6G's peak* Z - 5 Nz @0.8 G's peak* 1
I

5 - 40 t'I==@ 0.6 G's peak 5 - 40 Hz @ 0.8 G's peak
i

'1
5. Shock Test Criteria (2 shocks/axis) , -i

1

See Table I t

* Design Criteria Only

......t!: A-12
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In_._t to Components Mounted on the ET/Orbiter Aft Attach Struts
(Sheet 1 Of 2)

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ O. 0019 _/Hz 20 Hz @ 0. 0025 gZ/Hz
20 - 100 Hz @ +4 dB/oct 20 - 1100 Hz @ +2 dB/oct

100- llOOHz@O. Ol6gZ/Hz 1100- 1500Hz @0.035 g_/Hz #

II00 - 2000 Hz @ -6 dB/oct 1500 - 2000 Hz @ -9 dB/oct _

2o0o Hz @ 0. 0o50 gz/Hz 2000 Hz @ 0. 015 g_/Hz i

Composite = 5.0 grins Composite = 6.9 grrns

2. Lift-off Random Vibration Criteria (I rnin/axis)

Radial Axis Long. and Tang. Axes "_

20 Hz @ 0. 0077 gZ/Hz 20 Hz @ 0. 0098 gZ/Hz
20 - I00 Hz @ +4 dB/oct 20 - If00 Hz @ +2 dB/oct

I00- ilooHz @ 0.365gZ/Hz 1100- 1500Hz @ 0.14g_/Hz
If00 - 2000 Hz @ -6 dB/oct 1500 - 2000 Hz @ -9 dB/oct

zoooHz @ 0.020g2/Hz 2000Hz @ 0.059g_/Hz

Composite = I0,0 grins Composite = 13.9 grins

3. Boost Random Vibration Criteria (2 rnin/axi )

Radial Axis Long, and Tang. Axes

20 Hz @ 0. 0014 gZ/Hz 20 - 70 Hz @ 0.0025 g_/Hz
20 - I00 Hz @ +6 dB/oct 70 - II0 Hz (a,+9 dB/oct

I00 - 200 Hz @ 0.035 gZ/Hz II0 - 800 Hz @ 0.010 gZ/Hz
200 - 350 Hz @ -6 dB/oct 800 - I000 Hz (_+6 dB/oct

350 ..1500 Hz @ 0. 012 gZ/Hz I000 - 1500 Hz @ 0. 017 g_/Hz
1500 - 2000 Hz @ -9 dB/oct 1500 - 2000 Hz @ -6 dB/oct

Z000 Hz @ 0.0049 gz/Hz 2000 Hz @ 0. 0094 gZ/Hz

i_ Composite = 5.0 grrns Composite = 5.0 grrns

!.



= l _ ' i1

l i ;
t

!: _ Components Mounted on the ET/Orbiter Aft Attach Struts
(Sheet 2 of 2)

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

Z - 5 Hz _ 0.6 G's peak* 2 - 5 Hz @ 0.8 Gfs peak*

5 - 40 Hz @ 0.6 G's peak 5 - 40 Hz @ 0.8 G's peak

i 5. Shock Test Criteria (2 shocks/axis} '

No shock test required.

* Design Criteria Only

3,

;i A-14
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ill Input tO COmpOnents MOunted On the ET /Orbiter Aft Attach CrOssbe_n_

(Sheet 1 of Z)
1. Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

Z0 H_- @ 0. 00035 gZ/Hz 20 Hz @ 0. 00032 g2/Hz

20 - I00 Hz @ +6 dB/oct 20 - II00 Hz @ +2 dB/oct
1oo- zooH- @ 0.00SVgz/H- If00-i500Hz@ 0.0045gz/H- '
200 - 350 Hz @ -6 dB/oct 1500 - 2000 Hz @ -9 dB/oct q

3so - isooHz @ 0.0030 g_/Hz 2000Hz @0.0019g_/Hz /
1500 - Z000 Hz @ -9 dB/oct

2000 Hz @ 0. 0012 gZ/Hz

Composite - 2.5 grins Composite - 2.5 grins

2. Lift-off Random Vibration Criteria (1 rain/axis)
)

Radial Axis Long. and Tang. Axes _i

20 Hz @ 0.0019 gZ/Hz 20 Hz @ 0.0013 gZ/Hz :lj

20 - I00 Hz @ +4 dB/oct 20 - II00 Hz @ +2 dB/oct lj
I00 - ll00Hz @0.016 gZ/Hz II00 - 1500 Hz @0.018 gZ/Hz

II00 - 2000 Hz @ -6 dB/oct 1500 - Z000 Hz @ -9 dB/oct I

2000 Hz @ 0.0050 gZ/Hz 2000 Hz @ 0.0076 gZ/Hz !
I

Composite = 5.0 grins Composite = 5.0 grins i
4

3, Boost Random Vibration Criteria (2 rain/axis) 'I
ii

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0.0014 g_/Hz Z0 - 70 Hz @ 0.0025 g2/Hz
20 - I00 Hz @ +6 dB/oct 70 - II0 Hz @ +9 dB/oct

I00 - 200 Hz @ 0.035 gZ/Hz II0 - 800 Hz @ 0.010 _/Hz
200 - 350 Hz @ -6 dB/oct 800 - I000 Hz @ +6 dB/oct

350 - 1500 Hz @ 0.012 gZ/Hz I000 - 1500 Hz @ o 017 _/Hz
1500 - 2000 Hz @ -9 dB/oct 1500 - 2000 Hz @ - dB/oct

2000 Hz (_0.0049 g;/Hz 2000 Hz @ 0.0094 _/Hz

Composite = 5.0 grrns Composite = 5.0 grins

...... 00000005-TSD03
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i Input to Components Mounted on the ET/Orbiter Aft Attach Crossbeam
(Sheet Z of Z)

4. Vehicle Dynamics Criteria

Longitudinal Axis Late r al Axe s

2 _ 5 Hz _ 0.6 G's peak_ 2 - 5 Hz @ 0.8 G's peak_

5 - 40 Hz _ 0. 6 G's peak 5 - 40 Hz @ 0.8 G's peak

'i5. Shock Test Criteria (2 shocks/axis)
,i

No shock test required. 'I

Design Criteria Only

'i

)
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Input to the Range Safety Panels. Total Weight of Components
On the Panel= 20 lb. (Sheet I of 3)

i! 1. Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 013 gZ/Hz 20 HZ @ 0.0088 gZ/Hz
20 - 150 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct

150 - 250 HZ@ 0.10 gZ/Hz 40 - 105 Hz @0.017 gZ/Hz

250 - 500 I-_ @ -9 dB/oct 105 - 300 Hz @ +3 dB/oct !1
500- 1200 I-_@0.012 gZ/H_ 300 - 400 Hz @0.050 gZ/Hz ii

1200- 2000 Hz@-6 dB/oct 400 - 500 Hz @-15 dB/oct
2onn _= @ o. 0030 gZ/Hz 500 - 630 Hz @ 0.015 gZ/Hz

630 - 800Hz @+15 dB/oct

800 - 1000 Hz @ 0. 050 g2/Hz :i
1000 - 2000 Hz @ -6 dBloct

2000 Hz @ 0.0 12 gZ/Hz

Composite = 6.4 grins Composite = 7.6 grins :

Z. Lift-off Random Vibration Criteria (50 sec plus I0 sec/mission in

each axiS) :I

Radial Axis Long. and Tang. Axes

20 Hz @ O. 036 gZ/Hz 20 Hz @ 0. 050 gZ/Hz
20 - 110 I-IZ @ +3 dB/Oct 20 - 40 Hz @ +3 dB/oct

II0 - 250 I-Iz @ 0.20 gZ/Hz 40 - 360 Hz @ O. 10 gZ/Hz
250 - 470 Hz@-9 dB/oct 360 - 460 Hz@-15 dB/oct

470 - I000 I-Iz@0.030 gZlHz 460 - 630 Hz @ 0.030 gZlHz
I000 - 2000 HZ @ -6 dB/oct 630 - 800 Hz @ +15 dB/oct

2000 Hz @ 0.0075 gZ/Hz 800 - I000 Hz @ 0. 10 gZ/Hz
I000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 025 gZ/Hz

Composite = 9.4 grins Composite --"II. 2 grins

B-I

/
J
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Inpu _, to the Range Safety Panels. Total Weight of Components
On the Panel= 20 lb. (Sheet 2 of 3)

3. Boost Random Vibration Criteria (80 sec plus 40 sec/r,_ission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 052 gZ/Hz 20 Hz @ 0. 035 gZ/Hz
20 - 150 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct '

150 - ZS0 Hz @ 0.40 gZ/Hz 40 - 105 Hz @0.070 gZ/Hz
250 - _00 Hz @ -9 dB/oct 105 - 300 Hz @+3 dB/oct

• 500 - 1200 Hz @ 0.050 gZ/Hz 300 - 400 Hz @ 0.20 gZ/Hz
1200 - 2000 Hz @ -6 dB/oct 400 - 500 Hz @ -15 dB/oct

2000 Hz @0.018 gZ/Hz 500 - 630 Hz@ 0,060 gZ/Hz
630 - 800 Hz @+15 dB/oct

800 - I000 Hz @ 0. Z0 gZ/Hz
I000 - 2000 Hz @ -6'dB/oct

2000 Hz @0.050 gZ/Hz

Composite = 12.9 grins Composite = 15.2 grins

4. Reentry Random Vibration Criteria (60 sec plus 30 seclmission in

each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.38 g2/Hz 20 Hz @ 0.54 gZ/Hz
20 - 36 Hz @ +3 dB/oct 20 - 34 Hz @ +3 dB/oct

36 - 60 Hz @ 0.64 gZlHz 34 - 50 Hz @ 0.90 gZlHz
60 - 70 Hz @ -9 dB/oct 50 - 80 Hz @ -12 dB/oct

70 - 250 Hz@0.44 gZ/Hz 80 - 360 Hz@0.15 gZ/Hz
250 - 550 Hz @ -12 dB/oct 360 - 450 Hz @ -15 dB/oct

550 - I000 Hz @ 0.020 gZ/Hz 450 - . 700 Hz @ 0.050 gZ/Hz
1000 - 2000 Hz @ -6 dB/oct 700 - 760Hz @+15 dB/oct

2000 Hz @0.0050 gZ/Hz 760 - 900 Hz @0.075 gZ/Hz
900 - 2000 Hz @ -3 dB/oct

,__ ZOO0 I.-Iz(_O. 034 gZ/Hz

Composite = 12. 8grins Comoosite = 12.Q grins

j B -2 p
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_: Input to the Range Safety Panels, Total Weight of Components
On the Panel= 20 lb. (Sheet 3 of 3)

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3.5 - 5 Hz @ 1.0 G's peak_' Z - 5 Hz @ 1.7 G's peak*

5 - 40 Hz @ 1.0 G's peak 5 - 10 Hz @ 0.6 G's peak

I0 - 40 Hz @ I. 7 G's peak

6. Shock Test Criteria

Tests will be performed by applying two shocks per mission in each

axis (one in each direction or equivalent) for a total of six shocks

per mission by mechanical methods or one shock per mission by
ordnance.

A. Forward Skirt/Frustum Separation

50 Hz @24 G)s peak
50 - I00 Hz @ + IZ dB/oct

I00 Hz (@94 G's peak
I00 - 4,000 Hz @+6 dB/oct

4j000 - I0,000 Hz @ 3,750 G'_ peak

B. Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

30 G's peak Amplitude Z0 G's peak Amplitude
150 msec Duration 100 rnsec Duration

C. Parachute Deployment

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sin,."Pulse

3. l G's peak Amplitude 7.3 Ca'_ p('ak Anlplitud,:
300 m:_ec Duration 301)n_4ec Duration

":-"Design Criteria Only



Input to Components on the Range Safety Panels. Total Weight
Of Components on the Panel - 20 lb. (Sheet l of 3)

1. Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.095 g_/Hz 20 Hz @ 0. 0087 g_/Hz
20 - 70 Hz @ +3 dB/oct Z0 - 40 Hz @ +5 dB/oct

70 - 90 Hz@0.30 gZ/Hz 40 - I05 Hz @0.017 gZ/Hz
90 - 115 Hz @ -12 dB/oct I05 - 300 Hz @+3 dB/oct

115 - 250 Hz @ 0. 11 gZ/Hz 300 - I000 Hz @ 0. 050 gZ/Hz .:1
250 - 550 Hz @ -12 dB/oct I000 - 2000 Hz @ -6 dB/oct 1

550 - I000 Hz @ O. 0050 gZ/Hz 2000 Hz @ 0.001Z g21Hz iI000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.0013 gZ/Hz

Composite = 6.9 grins Composite = 8.Z grins

2. Lift-off Random Vibration Criteria (50 sec plus I0 sec/mission in

each axis)

Radial Axis Long, and Tang. Axes

20 Hz @ 0. I0 gZ/Hz 20 Hz @ 0.050 gZ/Hz "
20 - 40 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct

40 - 250 Hz @ 0.20 gZ/Hz 40 - 1000 Hz @ 0.10 g'/Hz
250 - 470 Hz @ -9 dB/oct 1000 - 2000 Hz @ -6 dB/oct °

470 - I000 Hz @ 0. 030 gZ/Hz 2000 Hz @ 0.025 gZ/Hz 1
.I000 2000 Hz @ -6 dB/oct
2000 Hz @ 0.0075 g'IHz 1

Composite = 9.7 grins Composite = 12. t grins i

i

,%
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4: i '_

I
_ Input to Components on th_ Range Safety Panels. Total Weight

!: Of Components on the Panel = Z0 lb. (Sheet 2 of 3)

I 3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in

I each axis)Radial Axis Long. and Tang. Axes

20 Hz @ 0. Z0 gZlHz 20 Hz @ 0. 035 gZ/Hz

20 - 40 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct ,

40 - 250 I-{z@0.40 gZ/Hz 40 - I05 Hz @0.070 gZ/Hz

250 - 500 Hz @ -9 dB/oct 105 - 300 Hz @ +3 dB/oct Jl

500 - 1200 Hz @ 0.050 gZ/Hz 300 - I000 Hz @ 0.20 gZ/Hz i
1200 - 2000 Hz @ -6 dB/oct I000 - 2000 Hz @ -6 dB/oct 1

2000 Hz @ 0. 018 gZ/Hz Z000 Hz @ 0.050 gZ/Hz I

Composite = 13. 7 grins Composite = 16.4 grins

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in

each axis)

Radial Axis Long. and Tang. Axes

Z0 Hz _? 0.38 gZ/Hz 20 Hz @ 0.54 gZ/Hz

20 - 70 Hz _ +3 dB/oct Z0 - 34 Hz @ +3 dB/oct

70 - 90 Hz _ l.Z0 gZlHz 34 - 50 Hz _ 0.90 gZ/Hz i

90 - 115 Hz @ -12 dB/oct 50 - 80 Hz @ -12 dD/oct

115 - 250 Hz @ 0.44 gZ/Hz 80 - 450 Hz @ 0. 15 gZ/Hz

250 - 550 Hz @ -.12dB/oct 450 - 2000 Hz @ -3 dB/oct

550 - I000 Hz @ 3,,020 gZ/Hz 2000 Hz _ 0.034 gZ/Hz
I000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 0050 gZlHz

Composite = 13. 8 grins IComposite = 13.9 grins

5. Vehicle Dynamics Crituria
!

Longitudinal Axis Lateral Axes i

3. 5 - 5 Hz @ I.0 G's peak;:: g - 5 }[z ,;_I. 7 G'_ peak ::

5 - 40 Hz (;lb].0 G's p,.'ak 5 - 10 }{z {7_,0.6 G'._ peak

10 - 40 }{z ',"[.7 G':_ peak

::-"Design Criteria Only
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Input to Components on the Range Safety Panels, Total Weight

Of Components on the Panel = 20 lb. (Sheet 3 of 3)

6. Shock Test Criteria

Tests will be performed b 7 applying two shocks per mission in each

axis (one in each direction or equivalent) for a total of six shocks per

mission by mechanical methods or one shock per mission by
ordnance.

A. Forward Skirt/Frustum 3eparation jl

50 Hz @ IZ G's peak

50 - I00 Hz @+12 dB/oct

I00 Hz @ 47 G's peak i

I00 - 4,000 Hz @+6 dB/oct i

4,000 - IG,000 Hz @ 1,875 G's peak

B. Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

30 G's peak Amplitude g0 G's peak Amplitude
150 msec Duration 100 msec Duration (

C. Parachute Deployment

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

3. I G's peak Amplit_Ide 7. 3 G's peak Amplitude
300 msec Duration 300 msec Duration

I

00000005-TSDI I



Inpult to the Range Safety Panels. Total Weight of Compone.nta
On the Panel --55 lb. (Sh-et I of 3)

1. Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

Z0 - 50 Hz @ 0. lZ g_/Hz 20 Hz @ 0.0070 g'/Hz
50 - 56 Hz @ "9 dB/oct 20 - 40 Hz @ +3 dB/oct

56 - 230 Hz @ 0.090 gZ/Hz 40 - 95 Hz @ 0.014 g:/Hz
230 - 500 Hz @ -12 dB/oct 95 - 250 Hz @ +3 dB/oct

500 - I000 Hz @ 0.0042 gZ/Hz 250 - 3Z0 Hz @ 0.037 gZ/l-Iz
I000 - 2000 Hz @ -6 dB/oct 320 - 400 Hz @ -15 dB/oct

Z000 Hz@ 0.0010 g'/Hz 400 - 560 Hz_0.012 g:/Hz
560 - 700 Hz @+15 dB/oct

700 - 1000 Hz ,_. 0.037 g:/Hz
1000 - 2000 Hz @ -_:, dB/oct

2000 Hz @ O.On_ _,'Lrz

Composite = 5.5 grms Composite = (-.6grms

Z. Lift-off Random Vibration Criteria (50 sec plus 10 sec/misslon in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 031 g"/Hz 20 Hz _ 0. 040 g'/t!z
20 - 100 Hz @+3 dB/oct 20 - 40 t{z,_± _3 dB/oct

100 - 250 Hz @ O. 15 g:/Hz 40 - 340 Hz r_i 0.080 g2/Hz
250 - 470 Hz @ -9 dB/oct 340 - 420 Hz ,,_ -15 dB/oct

470 - 1000 Hz @ 0.023 gZ/Hz 420 - 560 l lz.," 0.025 g'/Hz
1000 - 3000 Hz @ -6 dB/oct 560 - 700 Hz i, 415 dB/oct

2000 Hz @ 0.0058 gZ/Hz 700 - 1000 IIz ',' 0.080 _:/tlz
I000 - 2000 iIz '_'!-6 dB/oct

1000 Hz ,':,O. 030 q:IHz

C,,mp,_;.t,.= 10. d ,Composite = 8.Z _rms U;rms

00000005-TSD12



Input to the Range S_tety Panels. Total Wdight Of Components
! Onthe Panel= 55 lb. (Sheet 2 of 3)

3. Boost Random VibratXon Criteria (80 sec plus 40 see/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.038 gZ/Hz 20 Hz @ 0. 028 g"/Hz ,
20 - 150 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct

150 - 250 Hz@0.28 gZ/Hz 40 - 95 Hz@0.056 gZ/Hz
250 - 480 Hz @ -9 dB/oct 95 - 250 Hz @+3 dB/oct
480 - 1000 Hz @ 0.040 gZ/Hz 250 - 320 Hz @0.15 gZ/Hs
I000 - 2000 Hz @ -6 dB/oct 320 - 400 Hz @ -15 dB/oct

2000 Hz @0.010 gZ/Hz 400 - 560 Hz @0.050 gZ/Hz
560 - 700 Hz @+15 dB/oct

700 - 1000 Hz @ 0.15 _/Hz "
1000 - 2000 Hz @ - 6 dB/oct

2000 Hz @ O. 038 gZ/Hz

Composite - 10.7 grins Composite - 1 3, 3 grins t
]

4. Reentry Random Vibration Criteria (60 sec plus 30 see/mission ill ]

each axis) 11
Radial Axis Long. and Tang. Axes

20 - 50 Hz @ 0.50 g_/Hz 20 - 40 Hz @ 0.75 gZ/Hz i
50 - 56 Hz @ -9 dB/oct 40 - 60 Hz @ -12 dB/oct

56 - 230 Hz @ 0.36 g'/Hz 60 - 320 Hz @ 0. 1_ _Z/Hz

230 - 500 Hz (.@-12 dB/oct 320 - 400 Hz @ -15 dB/oct 1
500 - 1000 Hz @0.017 g:/Hz 400 - 600 Hz @ 0.040 g_'/Hz

1000 - 2000 Hz @ -6 dB/oct 600 - 650 Hz @+15 dB/oct

2000 Hz @ 0.0042 g_/Hz 650 - • 800 Hz @ 0. 065 gZ/Hz 1
800 - 2000 Hz @ -3 dB/oct i

2000 Hz _ 0.036 _"g /Hz ]
J

Composite = 11.0 grins Composite = 11.4 grins

00000005-TSD13



_the Range Saf_,ty Panels. Total Weight of Components
On the Panel -- 55 lb. (Sheet 3 of 3)

I
5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

].5 - 5 Hz @ 1.0 G's peak* 2 - 5 Hz @ 1.7 G's peak*

5 - 40 Hz @ 1.0 G's peak 5 - I0 Hz @ 0.6 G's peak 1
l0 - 40 Hz @ I. 7 G's peak

6. Shock Test Criteria i!
w

Tests will be performed by applying two shocks per mission in each I
axis (one in each direction or equivalent) for a total of six shocks
per mission by mechanical methods or one shock per mission by iI
o r dnanc e. t

A. Forward Skirt/Frustum Separation

50 Hz @ 24 G's peak

50 - I00 Hz @ +12 dB/oct Jl
I00 Hz @94 G's peak

I00 - 4,000 Hz @+6 dB/oct

I 4,000 - 10,000 Hz @3,750 G's peak :_

B. Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulsu

30 G's peak Amplitude 20 G's peak Amplitude
150 msec Duration I00 msec Duration

C. Parachute Deployment

Longitudinal Axis Lateral Axes
o_

i

Half Sine Pulse Half Sine Puls_ i

3. I G's peak Amplitude 7.3 G's peak Amplitude
300 msec Duration 300 ,nsec Duration

_ Design Criteria Only !

!

t i
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I

Input to Components on the Range Safety Panels. Total Weight

_ Of Components on the Panel = 55 lb• (Sheet I of 3) [

I. Acceptance Test Criteria (I rain/axis)

Radiai Axis Long. and Tang• Axes

20 Hz @ 0. 12 gZlHz 20 Hz @ 0. 0070 gZ/I-Iz
' 20 - 40 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct ,

40 - 60 Hz @ 0.25 gZlHz 40 - 95 Hz @ 0. 014 gZlHz
60 - 75 Hz @ -12 dB/oct 95 - 250 Hz @+3 dB/oct i_

75 - 230 Hz @ 0•090 gZ/Hz 250 - 1000 Hz @ 0. 037 gZ/Hz
230 - 500 Hz@ -IZ dB/oct 1000 - Z000 Hz @ -6 dB/oct

500 - 1000 Hz @0,0042 gZ/Hz 2000 Hz @0.0095 gZ/Hz
1000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.0010 g'/Hz

Composite =5 •9 grins Composite = 7.2 grras ii

2. Lift-offRandom Vibration Criteria (50 sec plus I0 seclmission in
each axis)

Radial Axis Long. and Tang. Axes [ !
I

Z0 Hz @ 0. 075 gZ/Hz 20 Hz @ 0.040 g_'/Hz I
20 - 40 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct _

40 - 250 Hz @0.15 gZ/Hz 40 - I000 Hz @0.080 gZ/Hz
Z50 - 470 Hz @ -9 dB/oct I000 - 2000 HZ @ -6 dB/oct

470 - I000 Hz @ 0. 023 gZlHz 2000 Hz @ 0.0Z0 gZlHz
I000 - 2000 Hz @ -6 dE/oct

2000 Hz @ 0.0058 gZ/Hz

, Composite = I0.9 grrnsComposite = 8 4 grrns

I
REPRODUCIBILITYOF Tt!_)
ORKRNAL PAGE ISPOOR
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Input to Components on the Range Safety Panels. Total Weight
Of Components on the Panel = 55 lb. (Sheet 2 of 3)

: 3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in
!: each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.14 ga/Hz 20 Hz @ 0. 028 ga/Hz
20 - 40 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct ' -

40 - 250 Hz @ 0.28 gZ/Hz 40 - 95 Hz @ 0.056 E'/Hz
250 - 480 Hz @ -9 dB/oet 95 - 250 Hz @+3 dB/oct I

480 - I000 Hz@ 0.040 gZ/Hz 250 - I000 Hz @ 0.15 gZlHz
I000 - 2000 Hz @ -6 dB/oct I000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 010 gZ/Hz 2000 Hz @ 0. 038 gZ/Hz

Composite = 11.4 grins Composite = 14.4 grins

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.50 gZ/Hz 20 - 40 Hz @ 0.75 gZ/Hz
Z0 - 40 Hz @ +3 dB/oc% 40 - 60 Hz @ _.,.1- dB/oct

40 - 60 Hz @ 1.00 gZ/Hz 60 - 400 Hz @ 0.13 gZ/Hz
60 - 75 Hz @ -12 dB/oct 400 - 2000 Hz @ -3 dB/oct

75 - 230 Hz @ 0.36 g"/Hz 2000 Hz @ 0.026 gZ/Hz
230 - 500 Hz @ -12 dB/oct

500 - 1000 Hz @ 0.017 gZ/Hz
1000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 0042 gZ/Hz

. Composite = 12.2 grrnsComposite = 11 9 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3.5 - 5 Hz @ 1.0 G's peak::: 2 - 5 I-{z@ 1.7 G's peak*

5 - 40 Hz @ 1.0 G's peak 5 - I0 Hz @ 0.6 G's peak

I0 - 40 Hz @ I. 7 G'_ peak

;',:Design Criteria Only

B-If
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Input to Components on the Range Safety Panels. Total Weight
Of Components on the Panel = 55 lb. (Sheet 3 of 3)

J
6. Shock Test Criteria

1 .

Tests wili be performed by applying two shocks per mission in each ]
axis (one in each direction or equi-alent) for a total of six shocks
per mission by mechanical methods or one shock per mission by
ordnance. i

i!
A. Forwa,',_ _Ic_rt/Frusturn Separation J l

50 Hz @ 1Z G's peak i
50 - 1O0 Hz @ +12 dB/oct _1

I00 Hz @ 47 G's peak ii
lO0 - 4,000 Hz @+6 dB/oct 1

4,000 - 10,000 Hz @ I,875 G's peak

B. Water Landing 1

_;i_s Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

30 G's peak Amplitude 20 G's peak Amplitude
150 rnsec Duration I00 rnsec Duration [

C. Parachute Deployment !

Longitudinal Axis Lateral Axes 1
I

Half Sine Pulse Half Sine Pulse ._

3. 1 G's peak Arnplituae 7.3 G's peak Amplitude
300 rnsec Duration 300 msec Duration

O0000005-TSE03



Input to the Range Safety System Linear Shaped Charge (LSC)
(Sheet ! of Z)

1. Acceptance Test Criteria (1 rain/axis)

Radial A.v.is Long. and Tang. Axes

Z0 Hz @ 0.0090 gZ/Hz Z0 - 50 Hz @0.0050 gZ/H z
Z0- 180 Hz@+6dB/oct 50 - 150 Hz@+3dB/oct

180 - F.80 Hz @0.78 gZ/H= 150 - 500 Hz@0.015gZ/Hz ,
2-80 - 2-000 Hz @ -6 dB/oct 500 - Z000 Hz @ -6 dB/oct "1

2-000 Hz @ 0. 015 gZ/Hz 2-000 Hz @ 0. 00095 gZ/Hz t!I

Composite = 17.6 grins Composite = 3.Z grins .I
I

2. Flight Randona---ltibrationCriteria (4 rain plus Z rain/mission in each :iI

axis)

2-0- 50 Hz @ 0.02-0 gZ/Hz i
50 - 150 Hz @ +3 dB/oct

150 - 500 Hz @ 0.060 gZ/Hz ::i

500 - 2-000 Hz @ -6 dB/oct i::i';l
2-000 Hz @ 0. 0038 gZ/Hz

Composite = 6.9 grins !

3. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in i
each axis)

,!
Radial Axis Long. and Tang. Axes i

I

20 Hz (@0. 036 gZ/Hz 2-0Hz @ 0. 0039 gZ/Hz !
Z0 - 180 Hz @ +6 dB/oct Z0 - 80 Hz @ +6 dB/oct

180 - ZS0 Hz @ 3. 13 gZ/Hz 80 - 2-73Hz @ 0.063 gZ/Hz
Z80 - Z000 Hz @ 6 dB/oct 2-75 560 Hz @ -9 dB/oct I" " i

Z000 Hz @ 0. 059 gZ/Hz 560 - 2-000Hz @ 0. 0075 gZ/Hz !- i

: i

Composite = 35. Z grins Composite = 5.6 grins i
i

4 Vehicle Dynamics Criteria• i

Longitudinal Axis Lateral Axes

3. 5 - 5 Hz @ I.0 G's p,_ak::" 2 _ 5 Hz '_ I.7 G's p,.'ak::-"

5 - 40 }-[z(,lJI.0 G'_ peak 5 - I0 Hz '_'0.60 G's peak

l0 - 40 Hz ,@ 1.7 G's p,,ak

x: Design Criteria Only
B-13
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m

Input to the Range Safety System Linear Shaped Charge (LSC) :,t

(Sheet Z of Z) i1

t
5. Shock Test Criteria t

!

Tests will be performed by applying two snocks per mission in each i
axis (one in each direction or equivalent) for a total of six shocks i1
per mission by mechanical methods or one shock per mission by i
ordnance.

A. Ordnance Shock

L_
No shock test required.

B. Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

30 G*s peak Amplitude 7 G's peak Amplitude
150 msec Duration I00 msec Duration

C. Parachute Deployment 1

Axis Lateral Axes i!'Longitudinal

Half Sine Pulse Half Sine Pulse

3. 1 G's peak Amplitude 1.7 G's peak Amplitude
500 msec Duration 300 msec Duration

B-14
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Input to the Linear Shaped Charge (LSC) Assembly and the Detonator
Block Located at the Forward Skirt/Frustum Separation Plane

(Sheet I Of 3)

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 013 gZ/Hz 20 Hz @ 0. 016 gZ/Hz ,
Z0 - 500 Hz @+3 dB/oct 20 - 150 Hz @+3 dB/oct ,

500 - 700 Hz@ 0.32 E_'/Hz 150 - I000 Hz @ 0.12 ga/Hz

700 - 2000 Hz @ -9 dB/oct 1000 - 2000 Hz @ -9 dB/oct JlI!

2000 Hz @ O. 014 gZ/Hz 2000 Hz @ O. 015 gt/Hz "I

Composite = 15. ? grins Composite = 12.5 grins

Z. Lift-off Random Vibration Criteria (I rain/axis) _!
;i

Radial Axis Long. and Tang. Axes i

20 Hz @ 0. 0054 gZ/Hz Z0 Hz @ 0.010 gZ/Hz i
20 - 150 Hz @ +3 dB/oct 20 - I00 Hz @ +3 dB/oct {

150 - 320 Hz @ 0.040 R'/Hz I00 - 150 Hz @ 0.050 gZ/Hz ,
3Z0 - 400 Hz @ +6 dB/oct 150 - 190 Hz @ -6 dB/oct

400 - 800 Hz @ 0.065 g2/Hz 190 - I000 Hz @ 0.030 gZ/Hz
800 - 2000 Hz @ -9 dB/oct I000 - 2000 Hz @ -6 dB/oct

Z000 Hz @ 0. 0042 gZ/Hz 2000 Hz @ 0. 0075 gZ/Hz

Composite = 7.9 grins Composite = 6.8 grins

3. Boost Random Vibration Criteria (Z rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0071 gZ/Hz Z0 Hz @ 0.01Z gZ/Hz
Z0 - 400 Hz @ +3 dB/oct Z0 - I00 Hz @ +3 dB/oct

400 - 800 Hz @ 0. 14 gZ/Hz 100 - I000 Hz @ 0.060 gZ/Hz
800 - 2000 Hz @ "9 dB/oct 1000 - 2000 Hz I_; -6 dB/oct

2000 Hz _ 0. 0090 gZ/Hz Z000 Hz _ 0.015 gZ/Hz

= . Composite = Q. 3 grins iComposite I! 5 grins

I

i

1

i
B-15
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,i

_the Linear Shaped Charge (LSC) Assembly and the Detonator
Block Located at the Forward Skirt/Frustum Separation Plane

(Sheet Z of 3)

4. Reentry Random Vibration Criteria (90 sec/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 052 gZ/Hz 20 Hz @ 0.064 g:/Hz , .
...20 - 500 Hz @+3 dB/oct 20 - 150 Hz @+3 dB/oct _'
500 - 700 Hz@ 1.30 g"/Hz 150 - I000 Hz @0.48 gZlHz i
700 - 2000 Hz @ -9 dB/oct 1000 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0. 056 gZ/Hz 2000 Hz @ 0.060 ga/Hz

Composite = 31.4 grins Composite = 25.0 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3. 5 - 5 Hz @ 0.7 G's peak -':_ 2 - 5 HZ @ 4.3 G's peak _

5 - 10 Hz @ 0.7 G's peak 5 - 10 Hz @ 0.5 G's peak i

I0 - 40 Hz @ I.0 G's peak I0 - 40 Hz @ 4.3 G's peak

Design Criteria Only

I
)
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Input to the Linear Shaped Charge (LSC) Assembly and the Detonator
Block Located at the Forward Skirt/Frustum Separation Plane

(Sheet 3 of 3)

6. Shock Test Criteria

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a totalof six shocks

per mission by mechanical methods or one shock per mission by

• ordnanc e. ' t

SRB/ET Separation t i

50 Hz @ 24 G's peak
r,

i; 50 - 100 Hz @ +12 dB/oct
il I00 Hz @,94 G's peak

t. 100 - 4,000 Hz @+6 dB/oct

i' 4o000 - I0,000 HZ @ 3,750 G's peak
I.

i,

I.
I.

I:

l
-1

B-17
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Input to the Confined Detonating Fuse (CDF) Initiators, 1
CDF Assembly and CDF Manifold (Sheet I of 3)

Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

20 - 30 Hz @ 0. Z0 gZ/Hz Z0 Hz @ 0. Z0 g:/Hz
30 - 50 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct

50 - 200 Hz @ 0.33 g21Hz 40 - 60 Hz @ 0.40 gZ/Hz -I
200 - 500 Hz @ +3 dB/oct 60 - 65 Hz @-12 dB/oct jl
500 - 700 Hz@ 0.85 gZ/Hz 65 - I000 Hz @0.30 gZ/Hz 1

700 - 2000 Hz @ -9 dB/oct I000 - 2000 Hz @ -9 dB/oct 1
2000 Hz @ 0.038 gZ/Hz Z000 Hz @ 0. 038 gZ/I-Iz

tComposite = Z0. Z grinsComposite = 25.7 grins
i

Lift-offRandom Vibration Criteria (50 sec plus I0 sec/rnission in

each axis) i

Radial Axis Long. and Tang. Axes 1
!

20 Hz @ 0. 050 gZ/Hz 20 Hz @ 0. 056 gZ/Hz
20 - 34 Hz @ +6 dB/oct 20 - 50 Hz @ +3 dB/oct

34 - 83 Hz @ 0. 15 g"/Hz 50 - 340 Hz @ 0. 14 gZ/Hz
83 - 200 Hz @ +3 dB/oct 340 - 400 Hz @ +6 dB/oct

200 - 400 Hz @ 0.36 gZ/Hz 400 - 1200 Hz @ 0.19 gZ/Hz
400 - 500 Hz @ -9 dB/oct 1200 - 2000 Hz @ -3 dB/oct

500 - 800 Hz @ 0.18 gZ/Hz Z000 Hz @ 0. II g:/Hz
800 - 1225 Hz @ -9 dB/oct

1225 - 1500 Hz @ 0.050 gZ/Hz !
1500 - 2000 Hz @ -3 dB/oct :_!

Z000 Hz @ 0.038 g-'/Hz i

I
Composite = 16.3 grins Composite ffi17.9 grins



Input to the Confined Detonating Fuse (CDF) Initiators,
CDF Assembly and CDF Manifold (Sheet Z of 3)

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in

each axis)

Radial Axis Long. and Tang. Axes

20 - 25 Hz @ 0.12 gZ/Hz 20 Hz @ 0. 048 gZ/Hz
25 - 36 Hz @ +6 dB/oct 20 - 50 Hz @ +3 dB/oct

36 - 100 Hz @ 0.28 gZ/Hz 50 - 75 Hz @ 0.12 gZ/Hz I
100 - 250 Hz @ +3 dB/oct 75 - I00 Hz @+3 dB/oct I

250 - 400 Hz @0.70 gZ/Hz I00 - 174Hz @0.16 gZ/Hz iil

400 - 495 Hz @ -9 dB/oct 174 - 390 Hz @+3 dB/oct

495 - 800 Hz @ 0.38 gZ/Hz 390 - 1200 Hz @ 0.36 gZ/Hz
800 - 1250 Hz @ -9 dB/oct 1Z00 - 2000 Hz @ -3 dB/oct

1250 - 1500 Hz @ 0. I0 gZ/Hz 2000 Hz @ 0.22 g:/Hz "
1500 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.075 gZ/Hz

Composite = 22.8 grins Composite = 24.3 grins

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

Z0 - 30 Hz @ 0.80 gZ/Hz 20 Hz @ 0.80 gZ/Hz _i
30 - 50 Hz @ +3 dB/oct 20 - 40 Hz (& +3 dB/oct I
50 - 200 Hz @ I. 30 g'-/Hz 40 - 60 Hz ('&I. 60 gZ/Hz

Z00 - 500 Hz @+3 dB/oct 60 - 65 Hz @ -12 dB/oct

500 - 700 Hz @ 3.40 gZ/Hz 65 - I000 Hz (& 1.20 gZ/Hz
700 - 2000 Hz @ -9 dB/oct I000 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0. 15 g'/Hz 2000 Hz _' 0.15 gZ/Hz

Composite = 51.5 grins Composite = 40.5 grins

'_ 5. Vehicle Dynamics Criteria

'_ Longitudinal Axis Lat,:ral Axes

3.5 - 5 Hz '_ I.0 G's pe_tk:: g - 5 Hz _ 4.3 G's peak"_'
5 - 40 I'Izf& 1.0 C_j'speak 5 - I0 I_z ,6 0.6 G'_ p,,ak

10 - 40 !{z_;_4. 3 G's peak

::-"Desi_n Criteria Only

._ B -Ir_
$.
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Input to the Confined Detonating Fuse (CDF) Initiatorsp
CDF Assembly and CDF Manifold (Sheet 3 of 3)

6. Shock Test Criteria

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a totalof six shocks

per mission by mechanical methods or one shock per mission by
ordnanc e,

J

A. Ordnance Shock 1
I

SO Hz @47 G's peak
50 - I00 Hz @ +12 dB/oct ]

I00 Hz @ 188 G's peak ]I
I00 - 4,000 Hz @+b dB/oct

4,000 - I0,000 Hz @7, 500 G's peak

-I
B. Water Landing

!

Longitudinal Axis Lateral Axes
J

Half Sine Pulse Half Sine Pulse ]

30 GWs peak Amplitude Z0 G's peak Amplitude ]
150 msec Duration I00 msec Duration I

C. Parachute Deployment iI

Longitudinal Axis Lateral Ayes i
l

Half Sine Pulse Half Sine Pulse I
i

3. 1 G's peak Amplitude 7.3 G's peak Amplitude i
500 msec Duration 300 msec Duration

ItW[*RODU(_BILITYOF
,,Ill,fINAl, pAGI,I IS POOR

V,-1')

......................................... _ -_- ................. ,., o...... i ........ " . ........................................................... . L__.
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Input to the NSI Detonator (Sheet I of 3)

1. Acceptance Test Criteria (1 rain/axis)

Z0 Hz @ 0.0S0 g_/Hz
20 - 40 Hz @ +3 dB/oct

40 - 220 Hz @ 0. I0 g_/Hz
220 - 600 Hz @ +6 dB/oct

600 - I000 Hz @ 0. 75 g_/Hz
I000 - 2000 Hz @ -7 dB/oct

zooo Hz @ o. 15 gz/Hz i

Coraposi_e = 28. 3 grras

2. Flight Random Vibration Criteria (4 rain plus 2 rain/raission in
each axis)

zoHz@ o.zog/Hz
20 - 40 Hz @ +3 dB/oct

40 - zzo Hz @ 0.40 gz/Hz
220 .. 600 Hz (_ +6 dB/oct

600 - 1000 Hz @ 3.00 g_/Hz
I000 - 2000 Hz @ -7 dB/oct

Z000 Hz @ 0.60 g_IHz

Composite = 56. 6 grras

i

I
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I

_the NSI Detonator (Sheet 2 of 3)

3. Reentry Random Vibration Criteria (60 sec plus 30 ,_ec/nlieeion in

each axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0. 38 g:/Hz Z0 Hz @ 0.54 _/Hz
Z0 - 70 Hz @ +3 dB/oct Z0 - 34 Hz @ +3 dB/oct

70 - 90 Hz @ 1. Z0 gz/Hz 34 - 50 Hz @ 0.90 g_/Hz
90 - 97 Hz @ -IZ dB/oct 50 - 54 Hz @ -12 dB/oct

97 - 130 I-Iz@ 0.90 gZ/Hz 54 - 70 Hz @ 0.70 _/I-Iz
130 - 500 Hz @ +3 dB/oc* 70 - IZ0 Hz @+3 dB/oct

500 - 700 Hz @ 3.40 gZ/Hz IZ0 - I000 Hz @ I. ZO {/Hz
700 - Z000 Hz @ -9 dB/oct I000 - Z000 Hz @ -9 dB/oct

zoooHz @ 0.15g_/Hz Z000Hz @ 0.15g_/Hz _

Composite = 51.3 grins Composite = 40.0 grins

4. Vehicle Dynamics Criteria

Longitudinal Axis Late ral Axes

3.5 - 5 Hz @ 1.0 G's peak _,-" 2 - 5 Hz @ 4.3 G's peakS,

5 - 40 Hz @ 1.0 G's peak 5 - I0 Hz @ 0.6 G's peak
I0 - 40 Hz (_4.3 G's peak

* Design Criteria Only i

(

.'->,

i
B-l!

'I
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i
_the NSI Detonator (Sheet 3 of 3)

5. Shock Test Criteria

Teats will be performed by appl_,ing two shocks per mission in each
axis (one in each direction or equivalent) for a total of six shocks

per mission by mech_mical methods or one shock per mission by
ordnance.

A. Ordnance Shock

b

50 Hz @ Z4 G's peak
50 - I00 Hz @+IZ dB/oct j

100 Hz @ 94 G's peak
I00 - 4,000 Hz '_+6 dB/oct

4,000 - 10,000 Hz @3,750 G's peak

B. Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

30 G's peak Amplitude Z0 G's peak Amplitude
150 msec Duration I00 mscc Duration

C. Parachute D_:ployment

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

3. I G's peak Amplitude 7.3 G's peak Amplitude
300 msec Duration 300 msec Duration

i

i !

f
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Input to the Nose Cap Separation Thrusters and Pressure Cartridges
(Sheet I of 2)

I. Acceptance Test Criteria (! rnin/aXis)
i

Radial Axes Long. and Tang. Axes
1

:i

20 - 50 Hz @ 0.032 gZ/Hz Z0 - 150 Hz @ 0.014 gZ/Hz !
50 - 60 Hz @ -6 dB/oct 150 - 240 Hz @ -9 dB/oct , -

60 - 400 Hz @ 0. 022 gZ/Hz 240 - I000 HZ @ 0.0032 gZ/Hz :
400 - 2000 Hz @ -9 dB/oct I000 - 2000 Hz @ -9 dB/oct ]

2000 Hz @ 0.00018 gZ/Hz Z000 Hz @ 0. 00042 gZ/Hz

Composg.te = 3.6 grins Composite = 2, 5 grins

2. Lift-off Random Vibration "Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

Z0 - 800 Hz @ 0.024 gZ/Hz Z0 - 1100 Hz @ 0.018 gZ/Hz
800 - 2000 Hz @ -IZ dB/oct 1100 - Z000 Hz @ -IZ dB/oct

2000 Hz @ 0.00064 gZ/Hz 2000 Hz @ 0.0019 gZ/Hz

Composite = 5.0 grins Composite = 5.0 grins

3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Long. and Tang. Axes

Z0 - 120 Hz @ 0.0080 gZ/Hz 20 - IZ0 Hz @ 0.0056 gZ/Hz
120 - 180 Hz @ +9 dB/oct 120 - 180 Hz @ +9 dB/oct

180 - 800 Hz @ 0.027 gZ/Hz 180 - ll00Sz @0.019 gZ/Hz
800 . 2000 Hz @ -IZ dB/oct 1100 - 2000 Hz @ -12 dB/oct

2000 Hz @ 0. 00068 gZ/Hz 2000 Hz @ 0.0018 g_IHz

Composite = 5.0 grins Composite = 5.0 grrns

REPRODUCIBILITY OF '_ 1

B-24 _BIaI_AL PAGE IS PO_,,, ,'

• .,v o . - ...... "...............

O0000005-TSF01



o'

Input to the Nose Cap Separation Thrusters and Pressure Cartridges !

"1(Sheet 2 of 2)

4. Reentry Random Vibration Criteria (90 sec/_is)

Radial Axis Long. and "rang. Axes 'I

20 - 50 Hz @ 0.13 gZ/Hz 20 - 150Hz @0.022 g'/Hz i50 - 60 Hz @ -6 dB/oct 150 - 240 Hz @-9 dB/oct

60 - 400 Hz-@ 0.090 gZ/Hz 240 - I000 Hz @ 0. 013 gZ/Hz

400 - 2000 HZ @ -9 dB/oct I000 - 2000 Hz @ -9 dB/oct /I

2000 Hz @ 0, 00073 gZ/Hz Z000 Hz @ 0. 0017 gZ/Hz

Composite = 7.3 grins Composite = 5.0 grins

15. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes i
i

3.5 - 5 Hz @ 0.7 G's peak* 2 - 5 Hz @4.3 G's peak*
5 - 10 Hz @ 0,7 G's peak 5 - I0 Hz @ 0.5 G's peak

I0 - 40 Hz @ I. 0 G's peak I0 - 40 Hz @ 4.3 G's peak ?

1
6. Shock Test Criteria (2 shocks/axis) _I

No shock test required, I

_, Design Criteria Only !
I

]

,i

,i

i

!

]

]
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Input to the SRB Separation Motors (Sheet L-o/-3)

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0.033 g'/Hz Z0 - 34 Hz @ 0.010 gZ/Hz
20 - 31 H_ @ +6 dB/oct 34 - 90 Hz @ +6 dB/oct

31 - 225 Hz @ 0.11 g'/Hz 90 - 800 Hz @0.075 gZ/Hz
225 - 385 Hz @ -9 dB/oct 800 - 2000 Hz @ -0 dB/oct

385 - 800 Hz @0.023 gZ/Hz 2000 HZ @0,012 gZ/Hz ii
800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.0035 gZ/Hz

Composite = 7. I grrns Composite = 9.5 grins

Z. Lift-offRandom Vibration Criteria (I rnin/axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0.017 gZ/Hz 20 Hz @ 0.016 g'/Hz
20 - 32 Hz @ +3 dB/oct 20 - 75 Hz @ +3 dB/oct

32 Hz @ 0.026 gZ/Hz 75 - I000 Hz @ 0.060 g'_/Hz
32 - 55 Hz @ +6 dB/oct I000 - 2000 Hz @ -3 dB/oct {

55 - 200 Hz @ 0.077 gZ/Hz 2000 Hz @ 0. 030 gZ/Hz
200 - 270 Hz @ -12 dB/oct

270 - 800 Hz @ 0.023 gZ/Hz
800 - 845 Hz @ -IZ dB/oct

845 - 1200 Hz @ 0.019 gZ/Hz
1200 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0. 010 gZlHz

Composite = 6.9 grrns Composite = 10.0 grrns

3. Boost Random Vibration Criteria (2 rnin/axis)

Radial Axis Long. and Tang. Axes

[3
=¢ 20 - 200 Hz _ 0. IZ g"/Hz 20 - 800 Hz i_ 0.0_4 gZ/Hz

200 - 265 Hz ¢_ -12 dB/oct 800 - 2000 FIz @ -3 dD/oct

,_, 265 - 800 Hz ¢@ 0.039 gZ/Hz 2000 Hz (_0.022 g"/Hz

::_} 800- II00 Hz'_i -IZ dB/oct

if00 Hz _' 0.011 g"/Hz
:- 1100 - 2000 Hz "_ -3 dB/oct

2000 Hz ,_0.0060 g'/Hz T

=' Cornpo:_t,,, = 7. S "rr-r:s" Composit,: = 9.0 grins
4

_ _. •
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Input to the SRB Separation Motors (Sheet 2 of 3)

4, Reentry Random Vibration Criteria (90 see/axis)

Radial Axis Long. and Tang, Axes I

20 Hz @ 0.13 gZ/Hz 20 - 34 Hz @ 0. 040 gZ/Hz
20 - 31 Hz @ +6 dB/oct 34 - 90 Hz @ +6 dB/oct _

31 - 225 Hz @ 0,45 gZ/Hz 90 - 800 Hz @ 0,30 gZ/Hz !
225 - 385 Hz @ -9 dB/oct 800 - 2000 Hz @-6 dB/oct , 'i

385 - 800 Hz @ 0.090 gZ/Hz 2000 Hz @0.048 gZ/Hz _I
800 - 2000 Hz @ -6 dB/oct J

2000 H.z-@ 0. 014 gZ/Hz _i

Composite = 14. 3 grins Composite = 19. I grins i

5, Vehicle Dynamics Criteria -_
!

Longitudinal Axis Lateral Axes _

3.5 - 5 Hz @ 0.7 G's peak_, 2 - 5 Hz @ 4.3 G's peak_ !

5 - 10 Hz @ 0.7 G's peak 5 - I0 Hz @ 0.5 G's peak _I

I0 - 40 Hz @ I.0 G's peak I0 - 40 Hz @ 4.3 G's peak

Design Criteria Only

B-27 1
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Input to the SRB Separation Motors (Sheet 3 of 3)

6. Shock Test Criteria

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a total of six shocks

per mission by mechanical methods or one shock per mission by
ordnance.

A. Ordnance

50 Hz @ Z4 G's peak i
50 - I00 Hz @ +IZ dB/oct i!

100 Hz @ 94 G's peak
I00 - 4,000 Hz @ +6 dB/oct

4,000 - _0,000 Hz C_ 3,750 G's peak

B. Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

50 G's peak Amplitude 27 G's peak Amplitude
50 msec Duration I00 msec Duration

C. Parachute Deployment

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

3. I G's peak Amplitude 8.1 G's peak Amplitude
300 msec Duration 300 msec Duration



input to the SRB/FT Aft Attach Point Separation Bolt (Sheet I of I)

I, Acceptance Test Criteria (I rain/axis)

20 - 40 Hz @ 0.0050 gZ/Hz
40 - I00 Hz @ +4 dB/oct

100- 350 Hz@0.016 gZ/Hz
350 - 1100 Hz @ +2 dB/oct

1100 - 1500 I.-Iz @ 0.035 gZ/Hz
1500 - Z000 Hz @ -9 dB/oct

Z000 Hz @ 0.015 gZ/Hz I
i

Composite = 7.0 grins

Z. Flight Random Vibration Criteria (6 rain/axis)

Z0 - 40 Hz @ 0.0Z0 gZ/Hz
40 - I00 Hz @ +4 dB/oct

I00 - 350 Hz @ 0.065 gZ/Hz
350 - Ii00 Hz _ +Z dB/oct

ii00 - 1500 Hz _,_0. 14 gZ/Hz
i500 - Z000 Hz 6_ -9 dB/oct

Z000 Hz @ 0.059 gZlHz

Composite = 14. I grins

3. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

J

N/A !

4. Vehicle Dynamics Criteria

2 - 5 HZ @ i.7 G's peak ;:_

5 - I0 Hz @ 1.0 G's peak
10 - 40 HZ @ I.7 G's peak

5. Shock Test Criteria (2 shocks/axis)

No shock test required.

e Design Crit_:riaOnly

B -1

00000005-TSF06



Input to the SRB/ET Forward Attach Point Separation Bolt (Sheet I of Z)

I. Acceptance Test Criteria (I rnin/axis) I

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0. 014 gZ/Hz Z0 - 5Z Hz @ 0, 01Z gZ/Hz
Z0 - 105 Hz @+3 dBloct 52 - 160 Hz @ +3 dBloct

i05- 400 Hz @ 0.07gg_/Hz 160 - IZ00 Hz @ 0.038 gZ/Hz
400 - 775 Hz @ -9 dB/oct lZ00 - Z000 Hz @ -3 dB/oct , .

775 - 1500 Hz @ 0.010 gz/Hz 2000 HZ @ 0. 022 g"/Hz
1500 - Z000 Hz @ -3 dB/oct

2000 Hz @ 0.0075 gZ/Hz

Composite = 6.9 grrns Composite = 8.0 grrns

Z. Lift-off Random Vibration Criteria (1 rain/axis} _:

Radial Axis Long, and Tang. Axes t

Z0 Hz @ 0.036 gZ/Hz Z0 - ZZ0 Hz @ 0.058 gZ/Hz
Z0 - 85 Hz @ +3 dB/oct 220 - 270 ,iz@ +6 dB/oct

85 - 400 Hz @ 0.15 gZ/Hz 270 - IZ00 Hz @ 0.088 gZ/Hz
400 - 775 Hz @ -9 dB/oct IZ00 - Z000 Hz @ -3 dB/oct

775 - 1500 Hz @ 0. 022 gZ/Hz Z000 Hz @ 0. 053 gZ/Hz [
1500 - Z000 Hz (@ -3 dB/oct

Z000 Hz @ 0. 016 gZ/Hz

Composite = 10. 1 grrns Composite = IZ.3 grins

3. Boost Random Vibration Criteria (Z rnin/axis) 1

Radial Axis Long. and Tang. Axes 1
I

Z0 Hz @ 0. 056 gZ/Hz 20 - 52 Hz ,_0. 048 g_/Hz J

Z0 - 105 Hz @ +3 dB/oct 52 - 160 Hz @+3 dB/oct i

105 - 400 Hz @ 0. Z9 gZ/Hz 160 - 1200 Hz _ 0.15 gZ/Hz
400 - 775 Hz @ -9 dB/oct 1200 - Z000 Hz @ -3 dB/oct

775 - 1500 Hz @ 0.040 g:/Hz 2000 H= &" 0.090 gZ/Hz
1500 - Z000 Hz _ -3 dB/oct

2000 Hz _/_'0. 030 g:/Hz

Composite = 13. 8 grn_s Composit_ = 16. 1 grins

4. Reentry Random Vibration Crit.ria f60 sec plus 30 :;,,c/._is_ion in

each axis)

N/A !_ -3')

• ..
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Input to the SRB/ET Forward Attach Point Separation Bolt (Sheet 2 of 2)

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3. 5 - 5 Hz @ I. 0 G's peak_' 2 - 5 Hz @ I. 7 G's peak _,c

5 - 40 Hz @ I. 0 G's peak 5 - 10 Hz @ O. 6 G's peak

1O - 40 Hz @ I_ 7 G'S peak
I

6. Shock Test Criteria (2 shocks/axis) :_
i

No shock test required.

•- Design Criteria Onl 7
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Input to the Separation Bolt Pressure Cartridges
(NSI Pressure Cartridge)

1. Acceptance Test Criteria (1 rain/axis)

20 Hz @ 0.014 gZ/Hz
g0 - 105 Hz @ +3 dB/oct

105 - 400 Hz@ 0.07g gZ/Hz
400- 500 Hz@-9dB/oct

500 - 1400 Hz @ 0. 038 gZ/Hz I1400 - Z000 Hz @ -3 dB/oct

ZOO0 Hz @ 0.025 gZ/Hz J

Composite = 9.1 grins

2. Flight Random Vibration Criteria (6 rnin/axisl

Z0 Hz @ 0.056 gZ/Hz
20 - 105 Hz @ +3 dB/oct

105 - 400 Hz @0. Z9 g_/Hz
400 - 500 Hz @ -9 dB/oct

500 - 1400 Hz @ 0.15 gZ/Hz
1400 - Z000 Hz @ -3 dB/oct

Z000 Hz @ 0.10 ga/Hz

Composite = 18. Z grins

3. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

N/A

4. Vehicle Dynamics Criteria

Z - 5 Hz @ I. 7 G's peak".' !
5 - I0 Hz @ 1,0 G's peak i

I0 - 40 Hz @ I.7 G's peak

5. Shock Test Criteria (2 shocks/axis)

No shock test required, i

* Design Crit,-ria Only
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Input to the SRB Holddown Frangible Nut and Bolt

1. Acceptance Test Criteria (l rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.00027 gZ/Hz 20 Hz @ 0. 000020 gZ/Hz
20 .. 90 Hz @+6 dB/oct 20 o 600 Hz @+5 dB/oct

90 - 150 Hz @ 0.0048 gZ/Hz 600 - I000 Hz @ 0.0062 gZ/Hz
150 = 165 Hz @ -9 dB/oct I000 - 2000 Hz @ -6 dB/oct

165 - 1000 Hz @ 0, 0035 gZ/Hz 2000 Hz @ 0.0016 gZ/Hz 1
1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.0018 gZ/Hz

Composite = 2.5 grrns Composite = 2.6 grrns

2. Random Vibration Criteria (I rnin/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.00094 gZ/Hz 20 Hz @ 0. 000080 gZ/Hz
20 - 90 Hz @ +6 dB/oct 20 - 600 Hz @ +5 dB/oct

90 - 150 Hz @ 0.019 gZ/Hz 600 - 1000 Hz @ 0. 025 g:/Hz
150 - i65 Hz @ -9 dB/oct 1000 - 2000 Hz @ -6 dB/oct

165 - 1000 Hz @ 0. 014 gZ/Hz 2000 Hz @ 0.0063 gZ/Hz
I000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0. 0070 gZ/Hz

Composite = 5.0 grrns Composite = 5.3 grrns

3. Vehicle Dynamics Criteria

N/A

4. Shock Test Criteria (2 shocks/axis)

N/A

B-33
/
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li Input to the SRB Main Parachute at the Upper Ring (Station No. 318)
_i (Sheet 1 of 3)

!_, 1. Acceptance Test Criteria (1 rain/axis)
{:.

l Radial Axis Long• and Tang. Axes

• 20 - 60 Hz @ 0.027 g2/Hz 20 - 600 Hz @0.070 gZ/Hz
60 - 73 Hz @ -6 dB/oct 600 - 2000 Hz @ -9 dB/oct

j _J

73 - 400 Hz @ 0.018 gZ/Hz 2000 Hz @ 0.00020 g2/Hz ib
,q

400 - Z000 Hz @ -9 dB/oct 11
Z000 Hz @ 0. 00015 gZ/Hz

Composite = 3.3 grin:; Composite = Z• 5 grins

2. Lift-off Random Vibration Criteria (50 sec plus 10 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.017 gZ/Hz 20 Hz @ 0.0l I gZ/Hz
20 - 28 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct

28 - 800 Hz @ 0.0Z3 gZ/Hz 40 - 900 Hz @ 0.0ZZ gZ/Hz
800 - 2000 Hz @ -12 dB/oct 900 - 2000 Hz @ -12 dB/oct

2000 Hz @ 0. 00069 g_/Hz 2000 Hz @ 0.00090 g2/Hz

Composite = 5.0 grins Composite = 5.0 grins

3. Boost Random Vibration Criteria (80 sec plus 40 see/mission in
each axis)

Radial Axis Long. and Tang. Axes

Z0 - IZ0 Hz @ 0.0083 gZ/Hz 20 I-Iz@ 0.0028 gZ/Hz
120 - 180 Hz @ +9 dB/oct 20 - 40 Hz _ +3 dB/oct

180 - 800 Hz (3 0.027 g:IHz 40 - 120 bIz(_'0.0056 gZ/Hz
800 - 2000 Hz @ -12 dB/oct 120 - 180 Hz (_ +9 dB/oct

7..000 Hz @ 0•00069 gZ/Hz 180 - 1100 Hz (8 0.020 g:/Hz
1100 - 2000 Hz _;_-12 dB/oct

2000 Hz 'J 0.0023 g_/Hz

• Composit,_ = 5.O grinsComposite = 5 0 grins

_' 5-tL)"
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7
_the SRB Main Parachute at the Upper Ring (Station No. 318)

(Sheet 2 of 3)

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 - 60 Hz @ 0. II gZ/Hz 20 - 600 Hz @ 0.029 gZ/Hz
60 - 73 Hz @ -6 dB/oct 600 - 2000 Hz @ -9 dB/oct
73 - 400 Hz @ 0. 075 gZ/Hz Z000 Hz @ 0. 00080 gZ/Hz

400 - 2000 Hz @ -9 dB/oct J

2000 Hz @ 0. 00060 gZlHz

Composite = 6.7 grins Composite = 5.0 grins

I
5. Vehicle Dynamics Criteria -!

Longitudinal Axis Lateral Axes i

3.5 - 5 Hz @ 0.7 G's peak _ Z - 5 Hz @ 4.3 G's peak_

5 - I0 Hz @ 0.7 G's peak 5 - I0 Hz @ 0.5 G's peak

10 - 40 Sz @ 1.0 G's peak I0 - 40 Hz @ 4.3 G's peak

_,,"Design Criteria Only

O0000005-TSF12



Input to the SRB Main Parachute at the Upper Ring (Station No. 318)
(Sheet 3 of 3)

6. Shock Test Criteria

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a total of six shocks

per mission by mechanical m_thods or one shock per m'ssion by
ordnanc e.

A. Forward Skirt/Frustum Separation

'150 Hz @ IZ G's peak
50 - 100 Hz @ +12 dB/oct

100 Hz @47 G's peak
100 - 4,000 Hz @+6 dB/oct

4,000 - 10,000 Hz @ 1,875 G's peak

B. Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

50 G's peak Amplitude 15 G's peak Amplitude
50 rnsec Duration 100 rnsec Duration

C. Parachute Deployment

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

0.8 G's peak Amplitude 8. I G's peak Amplitude i,i
300 msec Duration 300 rnsec Duration I

I

B-36 :t
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Input to the SRB Main Parachute at the Lower Ring (Station No. 367)
(Sheet 1 of 3)

I. Acceptan¢-o Toot Criteria (I min/axin)

Radial Axis Long. and Tang. Axea

20 - 40 FI= @ 0,016 gZ/Hz 20 - 600 Hz @ 0. 0072 gZ/Hz
40 - 48 H= @ -6 dB/oct 600 - 2000 Hz @ -9 dB/oct

48 - 400 Hz @ 0.011 gZ/Hz 2000 Hz @ 0.00020 g_/Hz '
400 - 2000 Hz @ -9 dB/oct

ZOO0 Hz @ O. O0008Z gZ/Hz i

Composite = Z. 5 grins Composite = Z. 5 grins

2. Lift-off Random Vibration Criteria (50 sec plus I0 sec/mission in i
each axis) - t

Radial Axis Long. and Tang. Axes 1

20 Hz @ 0.017 gZ/Hz 20 FIz _ 0.011 g_/Hz
20 - 28 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct

28 - 800 Hz @ 0.023 gZ/Hz 40 - 900 FIz _ 0.022 gZ/Hz
800 - 2000 Hz @ -12 dB/oct 900 - 2000 Hz (_ -12 dB/oct

Z000 Hz @ 0.00069 ga/Hz 2000 Hz @ 0. 00090 g"/Hz

. Composite = 5.0 grinsComposite = 5 0 grins

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 - 120 Hz @ 0. 0083 g', FIz 20 Hz (8) 0. 0028 g:/Hz
120 - 180 Hz (@+9 dB/oct 20 - 40 Hz ,it, _3 dB/oct

180 o 800 Hz @ 0.027 g'/Hz 40 - 120 Hz '? 0.0051 gZ/Hz
800 - 2000 Hz _ -12 dB/oct IZ0 - 180 Hz ,i +9 dB/oct

2000 Hz _ 0.00069 g'/Hz 180 - 1100 Hz ,_ 0.¢320 g /Hz
1100 - 2000 Hz ,,_ -12 dB/o¢l

t

2000 Hz "_ ').0023 g':Hz

Composite = 5.0 grins ,-;ompo-_it,, = 5.(_ _rms

I
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Input to the SRB Main Parachute at the Lower Ring (StationNo. 367)
(Sheet 2 of 3)

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 - 40 Hz@0.063 gZ/Hz 20 - 600 Hz @0.029 gZ/Hz
40 - 48 Hz @ -6 dB/oct 600 - 2000 Hz @ -9 dB/oct

48 - 400 Hz @ 0. 043 gZ/Hz 2000 Hz @ 0.00080 gZ/Hz
400 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.00033 gZ/Hz

,I

Composite = 5.0 grins Composite = 5.0 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3.5 - 5 Hz @ 0.7 G's peak_: 2 - 5 Hz @4.3 G's peak_=
5 - |0 Hz @ 0.7 G's peak 5 - 10 Hz @ 0.5 G's peak

I0 - 40 Hz @ 1.0 G's peak I0 - 40 Hz @ 4.3 G's peak iI

q
Design Criteria Only

J

I

;
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Input to the SRB Main Parachute at the Lower Ring (Station No. 367}
(Sheet 3 of 3)

6. ShoCk Test Criteria

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a total of six shocks

per mission by mechanical methods or one shock per mission b 7
ordnanc e.

A. Forward Skirt/Frustum Separation ' "i

50 Hz @ Z4 G's peak

50 - 100 Hz @ +IZ dB/oct
I00 Hz @ 94 G's peak

I00 - 4,000 Hz @'+6 dB/oct

4,000 - 10,000 Hz @ 3, 750 G's peak

B, Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

50 G's peak Amplitude 15 G's peak Amplitude
50 msec Duration 100 msec Duration

C. Parachute Deployment

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

0.8 G's peak Amplitude 8, I G's peak Amplitude i_
300 msec Duration 300 msec Duration

B-39
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Input to the SRB Drogue Parachute at the Lower Ring (Station No. Z75)
(Sheet 1 of 2)

i, Acceptance Test Criteria (1 rain/axis)

Radial Ares Long. and Tang. Axes

Z0 - 50 Hz @ 0.03?. gZ/Hz Z0 - 150 Hz @ 0.014 gZ/Hz ".
50 - 60 Hz @ -6 dB/oct 150 - 240 Hz @ -9 dB/oct , -i

i

60 - 400 Hz @ 0.02Z gZ/Hz 240 - 1000 Hz @ 0.0032 gZ/HZ 7
400 - 2000 Hz @ -9 dB/oct I000 - Z000 Hz @ -9 dB/oct i

Z000 Hz @ 0. 00018 gZ/Hz Z000 Hz @ 0.0004Z g_/Hz

Composite = 3.6 grins Composite = Z. 5 grins .t

Z. Lift-off Random Vibration Criteria (50 sec plus I0 sec/mission in -.
each axis)

Radial Axis Long. and Tang. Axes

Z0 - 800 Hz @ 0.024 g_/Hz Z0 - II00 Hz @ 0.0 3 g:/Hz i
800 - Z000 Hz @ -12 d,5/oct 1100 - Z000 Hz @ -1Z dB/oct !

Z000 Hz @ 0.00064 gZ/Hz Z000 Hz @ 0.0019 g:/Hz

Composite = 5.0 grins Composite = 5.0 grrns

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in

each axis)

Radial Axis Long. and Tang, Axes

20 - 120 Hz @ 0.0080 gZ/Hz 20 - IZ0 Hz @ 0.0056 g:/Hz
IZ0 - 180 Hz @ +9 dB/oct IZ0 - 180 Hz (& +9 dB/oct

180 - 800 Hz @ 0.027 gZ/l-_z 180 - II00 Hz @ 0.019 gZ/Hz
800 - 2000 Hz @ -12 dB/oct II00 - Z000 Hz @ -IZ dB/oct

Z000 Hz @ 0.00068 g_/Hz Z000 Hz ,_,'0.0018 g_/Hz

Composite = 5.0 grins Composite = 5.0 grins

%,,
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Input to the SRB Drogue Parachute at the Lower Ring_(Station__A____NoZ75)
(Sheet 2 of Z)

4, Reentry Random Vibration Criteria (60 sec plus 30 sec/rnission in
each axis)

Radial Axis Long. and Tang. Axes

Z0 - 50 Hz @ 0. 13 gZ/Hz Z0 - 150 Hz @ 0.055 gZ/Hz
50 - 60 Hz @ -6 dB/oct 150 - 240 Hz @ -9dB/oct

60- 400Hz@0,090 g'/Hz 240-1000Hz@0.013gZ/Hz "i
400 - 2000 Hz @ -9 dB/oct 1000 - Z000 Hz @ -9 dB/oct

Z000 Hz @ 0.00073 gZ/Hz Z000 Hz @ 0.0017 gZ/Hz i

Composite = 7.3 grms Composite = 5.0 grms I

5. Vehicle Dynamics Criteria .i

Longitudinal Axis Lateral Axes ]

3.5 - 5 HZ @ 0.7 G's peak* 2 - 5 Hz @ 4.3 G's peak_

5 - I0 Hz @ 0.7 G's peak 5 - I0 _ @ 0.5 G's peak 'I

10 -40Hz@ 1.0G'S peak I0-40 Ha@4.3 G'speak i

6. Shock Test Criteria !

No shock test required. I

Design Criteria Only



_the Main Chute Release Separation Nut (Sheet I of 3)

I. Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 013 gZ/Hz 20 Hz @ 0. 016 gZ/Hz
20 - 500 Hz @ +3 dB/oct 20 - 150 Hz @ +3 dB/oct

500 - 700 Hz @ 0.32 gZ/Hz 150 - I000 Hz @ 0.12 gZ/Hz
700 - 2000 Hz @ -9 dB/oct I000 - 2000 Hz @ -9 dB/oct

Z000 Hz @ 0. 014 gZ/Hz Z000 Hz @ 0,0,5 gZ/Hz j

Composite = 15.7 grins Composite = IZ.5 grrns

2. Lift-offRandom Vibration Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0054 g2/Hz 20 Hz @ 0.010 g_-/Hz
20 - 150 Hz @ +3 dB/oct 20 - I00 Hz @ +3 dB/oct

150 - 3Z0 Hz @ 0.040 gm/Hz 100 - 150 Hz @0.050 g_/Hz
320 - 400 Hz @ +6 dB/oct 150 - 190 Hz @ -6 dB/oct

400 - 800 Hz @ 0.065 gZ/Hz 190 - I000 Hz @ 0.030 gZ/Hz
800 - 2000 Hz @ -9 dB/oct I000 - Z000 Hz @ -6 dB/oct

Z000 Hz @ 0.0042 gZ/Hz 2000 Hz @ 0.0075 gZ/Hz

Composite = 7.9 grins Composite = 6.8 grins

3. Boost Random Vibration Criteria (2 rain/axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0.0071 g-_/Hz 20 Hz ,_®0.012 gZ/Hz
20 = 400 Hz @ +3 dB/oct 20 - I00 Hz @ +3 dB/oct

400 - 800 Hz @ 0.14 g'/Hz I00 - 1000 Hz _ 0.060 g2/Hz
800 - 2000 Hz @ -9 dB/oct 1000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.0090 gZ/Hz 2000 Hz @ 0.015 gZ/Hz

Composite = II. 5 grins Composite = 9. 3 grrns

B,,42
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Input to the Main Chute Release Separation Nut (Sheet Z of 3)

4. Reentry Random Vibration Criteria (90 sec/axis)

Radial Axis Long. and Tang. Axes

Z0 Hz @ 0.053 gZ/Hz Z0 Hz @ 0.064 gZ/Hz
20 - 500 Hz@+3 dB/oct 20 - 150 Hz @+3 dB/oct

500 - 700 Hz @ 1.30 gZ/Hz 150 - 1000 Hz @0.48 gZ/Hz
700 - 2000 Hz @ -9 dBl0ct I000 - Z000 Hz @ -9 dBloct

2000 Hz @ 0. 056 gZlHz 2000 Hz @ 0.060 gZ/Hz
i

Composite = 31.4 grins Composite = Z5.0 grins

5, Vehicle Dynamics Criteria

Longitudinal Axis Late ral Axe s

3.5 - 5 Hz @ 1.0 Gts peak_ Z - 5 Hz @ 1.7 G's peaks

5 - 40 H.v,@ 1.0 G's peak 5 - I0 Hz @ 0.6 G'S peak
I0 - 40 HZ @ I.7 G's peak

_, Design Criteria Only

)
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Input to the Main Chute Release Separation Nut (Sheet 3 of 3)

6. Shock Test Criteria ]

i

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a total of six shocks
per mission by mechanical methods or one shock per mission by
ordnanc e.

1

A. Forward Skirt/Frustum Separation

i
50 HZ @ 94 G's peak

50 - I00 Hz @ +IZ dB/oct

100 Hz @ 375 G's peak _I

I00 - 4,000 Hz @+6 dB/oct ,I
1

4,000 - I0,000 Hz @ 15,000 G's peak _
.i,!

B6 Water Landing i
i

1

Longitudinal Axis Lateral Axes :_

Half Sine Pulse Half Sine Pulse 1
!

30 G's peak Amplitude Z0 G's peak Amplitude !
q

150 msec Duration I00 msec Duration [

C. Parachute Deployment i

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse 1

3.1 G's peak Amplitude 7.3 G's peak Amplitude
300 msec Duration 300 msec Duration

B-44 ,-'I
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Input to the InteGrated Electronics Assembly (IliA)
Located on the Forvlard Skirt Reaction Ring (Sheet I of 4)

1o Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 0025 gZ/Hz Z0 Hz @ 0. 0040 gZ/Hz
20 - 130 Hz @ +3 dB/oct 20 - 33 Hz @ +3 dB/oct

130 - 580 Hz@ 0.016 gZ/Hz 33 - 930Hz@0.0065 gZ/Hz
580 . 2000 Hz @ -9 dB/oct 930- 2000 Hz @ -6 dB/oct '

2000 Hz @ 0.0014 gZ/Hz 2000 Hz @ 0.0014 gZ/Hz j

Composite = 4.0 grrns Composite = 3. I grins

2. Lift-offRandom Vibration Criteria (50 sec plus 10 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0072 gZ/Hz 20 Hz @ 0.012 gZ/Hz
Z0 - 50 Hz @ +3 dB/oct 20 - 34 Hz @ +3 dB/oct

50 - 180 Hz@ 0.018 gZ/Hz 34 - 150 Hz @0.020 gZ/Hz
180 - 230 Hz @+6 dB/oct i50 - 180 Hz @ -6 dB/oct

230 - 800 Hz @0.030 gZ/Hz 180 - I000 Hz @0.013 gZ/Hz
800 - 2000 Hz @ -9 dB/oct 1000 - Z000 Hz @ -6 dB/oct

2000 Hz @ 0.0020 gZlHz 2000 Hz @ 0.0033 gZ/Hz

Composite = 5.6 grins Composite = 5.0 grins

3, Boost Random Vibration Criteria (80 sec plus 40 sec/missJ_n in

each axis)

Radial Axis !,ong. and Tang. Axes

20 Hz @ 0.010 gZ/Hz 20 Hz @ 0. 016 gZ/Hz
20 - 130 Hz @ +3 dB/oct 20 - 33 Hz (_+3 dB/oc_

130 - 580 Hz @ 0.065 gZ/Hz 33 - 930Hz @ 0.026 g"/Hz
580 - 2000 Hz @ -6 dB/oct 930 - 2000 Hz @ -6 dB/oct

2000 I-{z@ 0.0056 g_/Hz 2000 Hz @ 0.0056 gZ/Hz

Composite = 7.9 grins Composite = 6.1 grins

B-45 J
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i Input to the Integrated Electronics Assembly (lEA)
i_ Located on the Forward Skirt Reaction Ring (Sheet 2 of 4)

-...t:

!i,,: 4. Reentry Random Vibration Criteria (60 sec plus 30 see/mission in
)i
t each axis)

Radial Axis Long. and Tang. Axes

_, 20 Hz @ 0. 050 gZ/Hz 20 Hz @ 0. 060 gZ/Hz '
20 - 30 Hz @ +3 dBloct 20 - 30 Hz @ +3 dBloct

30 - 200 Hz @ 0.075 gZ/Hz 30 - 150 Hz @ 0.090 gZ/Hz !
ZOO - 245 Hz @ -6 dB/oct 150 - 235 Hz _ -12 dB/oct

245 - 600 Hz @0.050 g'/Hz 235 - 800 Hz @ 0.017 ga/Hz ]
600 - 2000 Hz @ -9 dB/oct 800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 0014 gZ/Hz 2000 Hz @ 0.0028 gZ/Hz i
]

Composite = 6.9 grins Composite = 5.6 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3.5 - 5 Hz @ 1.0 G's peak* 2 - 5 Hz @ 1.7 G's peak*
5 - 40 Hz @ I.0 G's peak 5 - I0 Hz @ 0.6 G's peak

I0 - 40 Hz ,_ 1.7 G's peak

Design Criteria Only

q
!
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Input to the Integrated Electronics Assembl 7 (IF-A)
Located on the Forward Skirt Reaction Ring (Sheet 3 of 4)

6, Shock Test Criteria

Tests will be performed by applTing two shocks per mission in each
axis (one in each direction or equivalent) for a total of six shocks

per mission by' mechanical methods or one shock per mission by
or dnanc e.

A. Forward Skirt/Frustum Separation
i

50 Hz @ 12 G's peak
50 - I00 Hz @ +IZ dB/oct

I00 Hz @47 G's peak
I00 - 4,000 Hz @+6 dB/oct

4, OOO - I0,000 Sz @ 1,875 G's peak i

B. Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse ,i
30 G's peak Amplitude Z0 G's peak Amplitude
150 rnsec Duration 100 msec Duration

C. Parachute Deployment

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sin- Pulse

3. I G's peak 7.3 G's peak Amplitude
300 rnsec Duration 300 msec Duration

_5-47 1
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_the Integrated Electronics Assembly (IF.A)
Located on the Forward Skirt Roaction Ring (Sheet 4 of 4)

7. Acoustic Criteria

(One-third Octave Band Acoustic Specification in dB re 20 _N/m z)

Geometric Mean In-flight _luc_ating Oscillating

Frequency (Hz) Lift-off _ Pressure .. Shock Reentr 7

5.0 106.0 105.5 IZ3.0

6.3 108.5 107. 5 126, 0 I
8.0 II0.5 II0.0 129.0

I0.0 113.0 I12.0 N 131.5

12.5 115.5 114.5 134.0

16,0 117,5 116.5 O 135.5

20.0 119, 5 118, 5 137.5

Z5.0 12i.5 120.5 T 137.5

31.5 IZ3.5 122.5 138.0

40.0 125.5 124.5 139.0 i

50.0 127.5 106.5 139.0 -_,
63, 0 I?,9,0 128, 5 139.5

80.0 131.0 131.0 A 140.0

I00.0 132.5 133.0 140.5

Ig5.0 135.5 135.0 P 141.0

160.0 134.5 15D.0 141.5 I
200.0 134.5 130.5 P 141.5

250.0 134,0 137,0 141, 5

315.0 134.0 137.0 L 141.5

400.0 132.5 135.5 140.5

500.0 131.0 154.0 [ 139.0

630,0 119.5 132.5 137.0 !
800.0 127.5 130.5 C [5-I.5

I000.0 12.6.0 129.0 I53.0

1250.0 124.0 117.0 A 130.5

1600.0 1_ 0 1°5.5 11:5.0
2000.0 If@, 5 114. '3 B l,,b.0

2500.0 118,5 -., 0 1Z3.5

3150.0 116.0 II0.5 L l/O. '/,
4000.0 113,_ II" = -...... _I,.5

_5 5000.0 I1I.5 I1_.0 E 115.0
6300.0 108.5 I [3.5 I I 1. :_
8000, 0 I00.0 IlI."_ ''q. ,_* o J

) i0000.0 104.0 llq, ? _q9.5

C_erall SPi l_q.0 14¢.¢ _.....

/

L_
i
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Input to the Integrated Electronics Assembly (IEA) Located Between
The Webs of tho SIqB/ET Aft Attach Ring (Sheet 1 of 3)

1. Acceptance Test Criteria (1 rain/axis)

Radial Axis Long, and Tang, Axes

Z0 - 50 Hz @0. 0075 gz/Hz 20 - 50 Hz @0.0050 g_/Hz ,

50 - 150 Hz @+3 dB/oct 50 - 150 Hz @+3 dB/oct i"11

150- 500Hz@0.0ZZgZ/Hz 150- 500Hz@0.015gz/Hz
500 - Z000 Hz @ -6 dB/oct 500 - 2000 Hz @ -6 dB/oct

Zooo Hz @ 0. 0014 _/Hz 2000 Hz @ 0. 00095 _/Hz

Composite = 4.2 grins Composite = 3.4 grins

2. Flight Random Vibration Criteria (4 mJn plus 2 rain/mission in each
axis)

Radial Axis Long, and Tang. Axes

zo - 50H-.@o.030_/H-. Z0- 50H- __0.0_5_/H--
50 - 150 Hz @+3 dBloct 50 - 150 Hz @+3 dBloct

150 - 500 Hz @ 0.090 gZlHz 150 - 500 14z (00.045 gZ/Hz
500 - 2000 Hz @ -6 dB/oct 500 - 2000 Hz @ -6 dB/oct

Z000 Hz @ 0. 0056 gZ/Hz 2000 Hz @ 0.0038 8_/Hz

Composite = 8.5 grins Composite = 6.0 grins

3. Reentry Pandora Vibration Criteria (60 sec plus 30 see/mission in
e ach axis)

Radial Axis Long. and Tang. Axes

Z0 - 50 Hz @ 0.030 g_/Hz Z0 - 50 Hz @ 0.015 gz/Hz
50 - 150 Hz @ +3 dB/oct 50 - 150 Hz @+3 dB/oct

150 - 500 Hz @0.090 821Hz 150 - 500 irz @0.045 g_IHz
500 - Z000 Hz @ -6 dB/oct 500 - 2000 Hz (_-6 dB'oct

2-000 Hz (_0.0056 g_IHz 2000 Hz _ 0.0028 g_IHz

- Composite = 6. 0 _rmsComposite = 8.5 _rms

B-49 !
/!

00000005-TSGI 2



Input to the Integrated Electronics Assembly (IEA) Located Between
The Webs of the SRB/ET Aft Attach Ring (Sheet 2 of 3)

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3.5 - 5 Hz @ 1.0 G's peak* 2 - 5 Hz @ 1.7 G's peak*

5 - 40 Hz @ 1.0 G's peak 5 - 10 Hz @0.6 G'a peak
10 - 40 Hz @ 1.7 G's peak

f
5. Shock Test Criteria

Tests will be performed by applying two shocks per mission in each i

axis (one in each direction or equivalent) for a total of six shocks I
per mission by mechanical methods or one shock per mission by 1
ordnanc eo -,

A. Ordnance Shock

No shock test required.

B. Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

30 G's peak Amplitude 7 G's peak Amplitude
150 msec Duration 100 msec Duration

C, parachute Deployment

Longitudinal Axis Lateral Axes

Half Sine Pulse Half sine Pulse

3. I G's peak Amplitude !. 7 G's peak Amplitude
500 msec Duration 300 rnsec Duration

* Design Criteria Only

I
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the Into.grated Electronics A_.qembly (IEA} Located Between
The Webe of th_ SRB/ET Aft Attach Ring (Sheet 3 of 3}

6. Acotletic Criteria

(Ono-tkird Octavo Band Acottn_c _pocifieation in d]_ re 20 vN/m _)

Geometric Moan In=flight Fluctuating O_qcillating

.F.re_ueucy......... (Hz) Lift-off Pro _sure Shock

5.0 IZ0.0 118.5 147.0 136.0
6.3 121.0 11 9. 5 146.0 137.0
8.0 1Z2.0 120.5 145.0 138.0

10. 0 Ig3.5 121.5 144, 0 139.5
12.5 125.0 122.5 143.0 140.5
16.0 126.0 123.5 142.0 141.5
20.0 127.5 124.5 141.0 14Z. 5
Z5.0 129.0 125.5 140.0 144.0
31.5 130.0 126.5 139.0 145.0
40. 0 131.5 127.0 138.0 146.0
50. 0 132.5 128.0 136.0 147.0
63. 0 133.5 129.0 134.0 148.5
80, 0 134.0 130.0 132.0 I,I'). 5

100, 0 134. 5 131.0 I 30.0 15q. 0
125.0 135.0 132.0 128.0 1_0.5
160. 0 135.5 132.0 12o. 0 151.0

200, 0 135.5 132.5 124.0 151.0
250, 0 135.5 133.0 122. 0 151.0
315. 0 135.0 133.0 1,20.0 l-ql. 0
400. 0 135.0 132.5 118.0 150.5
500. 0 134.5 132.0 116. 0 1,tq.
630. 0 134.0 131.5 114.0 149.0
800. 0 133.5 130.5 112.0 147.5

1000.0 I 33.0 130.0 l 10.0 146.5
1250.0 132.5 129.0 10_. 0 145.

1600. 0 132.0 128.5 106.0 144.5
2000.0 131.5 12_.0 104.0 1t3.0
2500. 0 131.0 17.0 ln2. r) 14L. 0

3150. 0 130.0 126.0 100.0 )41. ))

4000. 0 12q. 0 125.5 '._. (} l-l_). _)
50n0.0 128.0 125.0 '?¢_,0 13'). ',)

530C. 0 ILT. 0 1,1.0 74. f) 1_.o
80nn. 0 126.0 I ,'_{. _ ')_. 0 137. 0

* 10000. () 12_,. 0 I 23. t.) '_0. *) I 5_). n

Ov,-ra'l 5P[_ 147.:, I.!'I.0 l:_-'..; I',,,.'_)
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Input to the Integrated Electronics Assembly (IEA) Multiple Locations
(Aft Attach R._ng and Forward Skirt Reaction Ring) (Sheet I of 3)

I. Acceptance Test Criteria (l rain/axis)

20 Hz @ 0.015 b_/Hz
_0 - 30 Hz @ +3 dB/oct

30 - 500 Hz @ 0.022 _/Hz i i
500 - _00 Hz @ -6 dB/oct

_000 Hz @ 0.0014 g_/Hz

Composite -- 4.4 grins

7
2. Flight Random Vibration Criteria (4 rain plus 2 rain/mission in each

axis)

2C - ',0 Hz @ o. 030 s_/Hz
. 50 - 150 Hz @+3 dB/oct

,50- S00Hz@0.090gZ/Hz
500 - 2000 I-Iz @ -6 dB/oct

2000 Hz @ 0. 0056 gZ/Hz

Composite = 8.5 grins

3. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

20 Hz @ 0. 060 gZ/Hz
20 - 30 Hz @ +3 dB/oct

30 - 5ooHz @ 0.oc,o g_/Hz
500 - 2000 Hz @ -6 d'31oct

2000 Hz @ O. 0056 _/Hz

Composits = 8.8 grins

00000006



i" Input to the Integrated Electronics Assembly (IEA) Multiple Locations
_ (Aft Attach Ring and Forward Skirt Reaction Ring) (Sheet Z of 3)

iJ
4. Vehicle Dynamics Cri.t.aria

Longitudinal Axis Lateral Axes

3.5 - 5 Hz @ 1.0 G's peak_ 2 - 5 Hz @ 1.7 G's peaks

5 - 40 Hz @ 1.0 G's peak 5 - 10 Hz @ 0.6 G's peak
10 - 40 Hz @ I.7 G's peak

5. Shock Test Criteria

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a totalof six shocks

per mission by mechanical methods or one shock per mission by
ordnanc e.

A. Forward Skirt/Frustum Separation i

50 Hz @ 12 G's peak
50 - 100 Hz @+12 dB/oct

I00 Hz @ 47 G's peak
i- I00 - 4,000 Hz @+6 dB/oct :

4,000 - I0,000 Hz @ 11875 G's peak

B. Water Landing

Longitudinal Axis Lateral A'_'es

Half Sine Pulse Half Sine Pulse

30 G's peak Amplitude Z0 G's peak Amplitude
150 msec Duration I00 rnsec Duration

Co Parachute Deployment

Longitudinal Axis Lateral Axes I

Half Sine Pulse Half Sine Pulse

3. I G's peak Amplitude 7.3 G's peak Amplitude
500 msec Duration 300 msec Duration

_ Design Criteria Only



Input to the Integrated Electronics Assembly (lEA) Multiple Locations
(Aft'Attach Ring and Forward Reaction Ring) (Sheet 3 of 3)

6. Acoustic Criteria

(One-third Octave Band Acoustic Specification in dB re 20 _N/m z)

Geometric Mean In-flight Fluctuating Oscillating

Frequency" (Hz) Lift-off Pressure Shock Reentry
|

5.0 120.0 118.5 147,0 136.9
6.3 121.0 119.5 146.0 137.0

: 8.0 122.0 120.5 145.0 138.0
10.0 123.5 121.5 144.0 139.5
12.5 125.0 122.5 143.0 140.5
16.0 126.0 1_3.5 142.0 141.5
20.0 127.5 124.5 141o 0 142.5
25.0 129.0 125.5 140.0 144.0

31.5 130.0 126.5 139.0 145.0
40.0 131.5 127.0 i38.0 146.0
50.0 132, 5 128.0 136.0 147.0

63.0 133.5 129.0 134.0 148.0

80.0 134.0 131.0 132.0 149.5
I00.0 134.5 133.0 130.0 150.0

125.0 135.0 135.0 128.0 150, 5

160.0 135.5 136.0 126.0 151.0 I
200.0 135, 5 136.5 124.0 151.0

250.0 135.5 137.0 122.0 151.0

315.0 135.0 137.0 120.0 151.0

400.0 135.0 135, 5 118.0 150.5
500.0 134.5 134.0 116.0 149.5

630.0 134.0 132.5 114.0 149.0

800.0 133.5 130.5 112.0 147.5
I000.0 133.0 130.0 110.0 146.5

1250.0 132.5 IZ9.0 108.0 145.5

1600.0 131_.0 128.5 106.0 144.5
2000.0 131 5 128.0 104.0 143.0
2500.0 131.0 127.0 102, 0 142.0
3150.0 130.0 126.0 100.0 141.0
4000.0 129.0 125.5 98.0 140.0
5000.0 128.0 125.0 96.0 139.0

6300.0 127.0 124.0 94.0 138.0

8000.0 126.0 123.5 q2. 0 137.0
=, 10000.0 125.0 123.0 90.0 136.0



Input to the IEA M_tiplexer Interface Adapter (MIA) (Sheet 1 of 3)

1. Acceptance Test Criteria (1 rain/axis)

2o H-. @ o. osz _/Hz
20 - 300 Hz @ +4 dB/oct

300 - 800 Hz @ 1.00 gZ/Hz
800 - 2000 Hz @ -12 dB/oct

2000 Hz @ 0. 025 gz/Hz
I

i!

Composite = 29, 7 grins i

2. Flight Random Vibration Criteri_ (4 rain plus 2 rain/mission in each

axis) i20 Hz @ 0. 13 gZ'/Hz
20 - 300 Hz @ +4 dB/oct

3oo- 800Hz@4.00g_/Hz
800 - 2000 Hz @ -12 dB/oct

20oo Hz @O.10 g_/Hz

Composite = 59.5 grins i
•!

3. Reentry Ran:lore Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

20 Hz @ O. 13 g_/Hz
20 - 300 Hz @ +4 dB/oct

3oo- 800Hz@4.00gZ/Hz
800 - 2000 Hz @ -12 dB/oct

zooo Hz @ o. lo _/Hz

Composite = 59.5 grins

4. Vehicle Dynar-,cs Criteria

Longitudinal Axis Late ral Axe s

3.5 - 5 HZ @ t.0 G's peak_ 2 - 5 Hz @ I. 7 G's peak_ c

5 - 40 Hz @ 1.0 G's peak 5 - 1O HZ @ 0.6 G's peak

10 - 40 Hz @ I. 7 G's peak

* Design Criteria Only
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4

i Input to the IEA Multiplexer Interface Adapter (MIA) (Sheet Z of .Z)

5, ShOck Test Criteria j

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a total of six shocks

per mission l_y mechanical methods or one shock per mission by

ordnanc e. ]

A, Forward Skirt/Frustum Separation ' 11

'i
50 Hz @ IZ G's peak

50 - 100 Hz @ +12 dB/oct

I00 Hz @47 G's peak
1O0 - 4, DO0 Hz @+6 dB/oct

4j000 - 10j0O0 Hz @ IB875 Gts peak

B. Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

30 G's peak Amplitude Z0 G's peak Amplitude
150 msec Duration I00 msec Duration

C, Parachute Deployment

Longitudinal Axis Lateral Axes

Half Sine Pulse Hall Sine Pulse

3. l G's peak Amplitude 7.3 G's peak Amplitude
500 msec Duration 300 msec Duration

00000006-TSA06
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Input to the IEA Multiplexer Interface Adapter (MIA) (Sheet 3 of 3)

6. Acoustic Criteria

(One-third Octave Band Acoustic Specification in dB re 20 _N/m z)

Geometric Mean In-flight Fluctuating Oscillating

Frequency IHz) Lift-off Pressure , Shock , Reentry

5.0 99.0 97.5 126.0 115.0
6.3 I00.0 98.5 125.0 116.0 '

8.0 I01.0 99.5 124.0 117.0 i
I0.0 102.5 I00.5 123.0 118.5
12.5 104.0 I01.5 122.0 119.5

• 16,0 105.0 102.5 121.0 120.5
20,0 I08.5 103.5 120. 0 IZl. 5

25, 0 108.0 104.5 119.0 123.0

31.5 109.0 105.5 118.0 124.0 .,_
40.0 I I0.5 106.0 117.0 125.0
50.0 Ill. 5 I07.0 I15.0 126.0

63.0 112.5 108.0 113.0 127.5
80.0 113.0 II0.0 III.0 128.5

i00.0 113.5 III. 0 109.0 129.0

125.0 114.0 114.0 107. 0 129.5

160, 0 114.5 115.0 105.0 130.0
200.0 114.5 115.5 103.0 130.0

250,0 114.5 116.0 lOl. 0 130.0

315.0 If4.0 116.0 99.0 130.0
400, 0 114.0 114.5 97.0 129.5

500.0 113.5 113.0 95.0 128.5

630.0 _. 113.0 111.5 93.0 128.0

800.0 112.5 109.5 90.0 126.5
i000.0 112.0 109.0 89.0 125.5

1250.0 III.0 108.0 87.0 124.5
1600.0 III.0 107.5 85.0 123.5

2000.0 II0.5 107.0 83.0 122.0

2500.0 II0.0 106.0 81.0 121.0
3150.0 I09.0 105.0 80.0 120.0

4000.0 108.0 104.5 77.0 I19.0

._: 5000.0 107.0 104.0 75.0 118.0
-_" 106.0 103.0 73.0 117.0
3' 6300.0 !
_. 8000.0 105.0 10Z. 5 71.0 116.0

10000.0 104.0 10Z. 0 69.0 115.0 '1

" Overall SPL 126.5 133.5 133.5 141.0Duration 50 sec plus 80 s,:c plus ?_/A 60 sec plus

10 sec per 40 sec per 30 sf, c per
mission mis_b_n mission

A

B- _7
i"

- w-,
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Input to the IEA Internal Components (Components Mounted tm the Inside

: IEA Housing .Excep._ the Multiplexer De-Multiplexer) (Sheet 1 of 3) I

I. Acceptance Test Criteria (l rain/axis)

20 Hz @ 0.03Z gZ/Hz
20 - 80 Hz @ +3 dB/oct

80 - .500Hz @ 0.12 g'/Hz
500 - Z000 Hz @ -6 dB/oct

2000 Hz @ 0.0078 g2/Hz

i
Composite = 10. Z grins

Z. Flight Random "VibrationCriteria (4 rain plus 2 rain/mission in each
axis)

20 Sz @ 0. 13 gz/Sz
Z0 - 80 Hz @ +3 dB/oct

80 - 500 Hz @ 0.50 gZ/Hz
500 - Z000 Hz @ -6 dB/oct

Z000 Hz @ 0.031 gZ/Hz

Composite = Z0. 4 grins I

3, Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Z0 Hz @ 0.13 gZ/Hz
Z0 - 80 Hz @ +3 dB/oct

80 - 500 Hz @ 0.50 gZ/Hz
500 - 2000 Hz @ -6 dB/oct

Z000 Hz @ 0.031 gZ/Hz

Composite = 20.4 grrns

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3.5 - 5 Hz '_ I.0 G's peak':" 2 - 5 Hz ¢9 1.7 G's peak _."
5 - 40 Hz @ I.0 G's peak _ - I0 Hz (_0.6 C,'js peak

I0 - 40 Hz ¢_ I.7 G's peak

_: Design Criteria Onl,f !
J
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Input to the IF..A Internal Components (Components Mounted to the Inside
IEA Housing Except the Multiplexer De-lViultiplexer) (Sheet Z of 3)

5. Shock Test Criteria

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a total of six shocks

per mission by mechanical methods or one shock per mission by
or dnan¢ e.

:!

A. Forward Skirt/Frustum Separation I

50 Hz @ ]Z G's peak

50 - 100 Hz @ +IZ dB/oct I
I00 Hz @ 47 G's peak

iI00 - 4,000 Hz @+6 dB/oct

4, 000 - I0,000 Hz @ 1,875 G's peak

B. Water Landing ]1

Longitudinal Axis Lateral Axes 1

Half Sine Pulse Half Sine Pulse

30 G's peak Amplitude 20 G's peak Amplitude
150 msec Duration I00 msec Duration

C. Parachute Deployment

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

3. I G's peak Amplitude 7.3 G's peak Amplitude

500 msec Duration 300 msec Duration I
]
i
t

I

.I
1

!

#"
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Input to the lEA Internal Components (Components Mounted to the Inside
IEA Housing _ the Multiplexer De-Multiplexer) (Sheet 3 of 3)

6. Acoustic Criteria

(On,J third Octave Band Acoustic Specification in dB re 20 laN/m |)

Geometric Mean In-flight Fluctuating Oscillating

Frequency (Hz) Lift-off Pressure Shock Reentry ,

5.0 III.0 109.5 138.0 127.0

6.3 112.0 110.5 137.0 128.0 /

8.0 113.0 111.5 136.0 129.0
I0.0 114.5 112.5 135.0 130.5 _

• 12.5 116.0 113.5 134.0 131.5
16.0 117.0 114.5 133.0 132.5

20, 0 118.5 115.5 132.0 133.5

25.0 120.0 116.5 131.0 135.0

31.5 121.0 117.5 130.0 136.0

40.0 122.5 118.0 129.0 137.0
50.0 123.5 119.0 127.0 138.0

63.0 124.5 120.0 125.0 139.5
80.0 125.0 122.0 123.0 140.5

I00.0 125.5 123.0 121.0 141.0

125.0 126.0 126.0 119.0 141.5

160.0 126.5 127.0 117.0 !42.0
200.0 126.5 127.5 115.0 142.0
250.0 126.5 128.0 113.0 142.0

315.0 126.0 128.0 III.0 142.0

: 400.0 126.0 126.5 109.0 141.5

500.0 125.5 125.0 107. 0 140.5
630.0 125.0 123.5 105.0 140.0

b_- 800.0 124.5 121.5 102.0 138.5
'- I000.0 124.0 121.0 I01.0 137.5

= 1250.0 123.0 120.0 99.0 136.5
: 1600.0 123.0 119.5 97.0 135.5

_ 2000.0 122.5 119.0 95.0 134.0
F,.

- 2500.0 122.0 118.0 93.0 133.0
3150, 0 121.0 117, 0 9Z. 0 132.0
4000.0 120.0 116.5 89.0 131.0
5000.0 119.0 116.0 87.0 130.0

6300,0 I18.0 If5.0 85.0 129.0

8000.0 117.0 114.5 83.0 128.0

10000.0 116.0 114.0 81.0 127.0

Overall SPL
138.5 137. 5 144.5 153.0

Duration 50 sec plus 80 sec plus N/A 60 sec plus

10 sec per 40 sec per 30 sec per
mission mission mission

B-_0
J
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j"i! Input to the IEA Multiplexer(sheetDe-Multiplexer!of 3) (MDM) Assembly

_I I. Acceptance Test Criteria (l rain/axis)

Tangential Axis Radial and Longitudinal Axes

2o H_ @o. o18 s_/Hz zo - 23o Hz @o. o25 s_/Hz
20 - 120 Hz @ +2 dB/oct 230 - 300 Hz @ +I0 dB/oct

12o- 300Hz@0.062_/Hz 300- 600Hz@0.062_/Hz
300 - 2000 Hz @ -7 dB/oct 600 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 00070 gz/Hz 2000 Hz @ 0. 0055 gZ/Hz J

Composite = 5.3 grins Composite ffi 7. 3 grins

2. Flight Random Vibration Criteria (4 rain plus 2 rain/mission in each
axis)

Tangential Axis Radial and Longitudinal Axe s

20 Hz @0.070 _/Hz 20 - 230 Hz @0. 10 _/Hz
20 - 120 Hz @+2 dB/oct 230 - 300 Hz @+I0 dB/oct

120 - 300 I-Iz @0.25 _/Hz 300 - 600 Hz @0.25 _/Hz
300 - 2000 Hz @ -7 dB/oct 600 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 0028 g_/Hz 2000 Hz @ 0. 022 g_/Hz

Composite ffi I0.7 grins Composite = 14.6 grms

3. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Tangential Axis Radial and Longitudinal Axe s

20 Hz @0.070 _/Hz 20 : 230 Hz @0.10 _/Hz
20 - 120 Hz @+2 dB/oct 230 - 300 Hz @+10dB/oct t

120 - 300 Hz @ 0.25 g_/Hz 300 - 600 Hz @0.25 gZ/Hz ,_

300 - 2000 Hz @ -7 dB/oct 600 - 2000 Hz @ -6 dB/oct i

2000 Hz @ 0. 0028 g_/Hz 2000 Hz @ 0.022 g_/Hz ,
i

Composite = 10.7 grins Composite = 14.6 grins

B-61 /
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Input to the IEA Multiplexer De-Multiplexer (MDM) Aosembly
(She,_t 2 of 3)

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3.5 - 5 Hz @ 1.0 G's peak* 2 - 5 Hz @ 1.7 G's peak*
5 - 40 Hz @ 1.0 G's peak 5 - 10 Hz @ 0.6 G's peak

I0 - 40 Hz @ I. 7 G's peak ]

5. Shock Test Criteria

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a total of six shocks

per mission by mechanical methods or one shock per mission by
ordnanc e.

A. Forward Skirt/Frustum Separation

50 Hz @12G's peak
50 - I00 Hz @ +12 dB/oct

I00 Hz @47 G's peak
1O0 - 4,000 Hz @+6 dB/oct

4p000 - 10, O00 Hz @ 1,875 G's peak !

B. Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

30 G's peak Amplitude 20 G's peak Amplitude
150 msec Duration I00 msec Duration

C. Parachute Deployment

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

3. I G's peak Amplitude 7.3 G's peak Amplitude
500 msec Duration 300 msec Duration

* Design Criteria Only

000()0006-TSA12
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• Input to the IEA Multiplexer De=Multiplexer (IviDM) Assembly
(Sheet 3 of 3)

6. Acoustic Criteria

(One-third Octave Band Acoustic Specification in dB re 20 ¼N/m s)

Geometric Mean In-flight Fluctuating Oscillating

Frec_uency' (H_) Lift-off, , Pressure.. , ,,,Sh°ck Reentry'

• 5.0 III. 0 109.5 138.0 127.0 ,
6.3 112.0 II0.5 137.0 128.0
8,0 113.0 111.5 136.0 1Z9.0

10.0 114.5 IIZ. 5 135.0 130..5
.... 12.5 116.0 113.5 134.0 131,5

16.0 I17.0 114.5 133.0 132.5

20,0 118.5 115.5 132.0 133.5

25,0 120, 0 116.5 131.0 135.0
i 31 5 121 0 117.5 130.0 136.0

I 40, 0 122.5 118.0 129.0 137.0

50.0 123.5 119.0 I27. 0 138, 0

63.0 124.5 120.0 125.0 139.5
80.0 IZ5, 0 122.0 123.0 140.5

I00.0 125.5 123.0 121.0 141.0
125.0 126.0 126.0 119.0 141.5

160.0 126.5 127.0 I17.0 142.0
200, 0 126.5 127.5 115.0 142.0

250.0 126.5 128.0 113.0 142.0

315.0 126, 0 128.0 III.0 142.0

400.0 126.0 126.5 109. 0 141.5
500.0 125.5 125.0 107. 0 140.5

630.0 125.0 123.5 105.0 140.0
800.0 124.5 121.5 103.0 138.5
I000.0 124.0 121.0 I01.0 137.5

1250.0 123.0 120.0 99. 0 136.5
1600.0 123.0 119.5 97. 0 135.5
2000.0 122.5 I 19.0 95.0 134.0
2500.0 122.0 118.0 93.0 133.0
3150.0 121.0 117.0 91.0 132.0
4000.0 120.0 116.5 89.0 131.0
5000.0 119.0 116.0 87. 0 130.0
6300.0 118.0 115.0 85.0 129.0
8000.0 117.0 114.5 83.0 128.0

10000.0 116.0 114.0 8l. 0 177.0

Overall SPL 138.5 137.5 144.5 153.0

Duration 50 sec plus 80 sec plus N/A 60 sec plus

10 sec per 40 sec per 30 _ec per
mission mission mission

B-63
REPRODUCIBILITYOF THE
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1

i _ the TVC System Upper Frame Assembly {Sheet I of 3) I

lo Acceptance Tost (l

Criteria rain/axis}

Radial Axis Long. and Tang. Axe_

• 20 Hz @ 0. 013 g_/Hz 20 Hz @ 0. 0035 g_/Hz
20 - 55 Hz @ +b dB/oct 20 - 75 Hz @ +6 dB/oct

55 - 200 Hz @ 0.095 g'/Hz 75 - 800 Hz @ 0.050 g_/Hz
g00- 395 Hz@-9 dB/oct 800 _ Z000 Hz @-SdBloct

o 395 - 800 Hz@0.012 g'IHz 2000 Hz @ 0.0080 gZlHz j
800 - 2000 Hz @ -6 dB/oct

9-000Hz @ 0.0024 gZ/Hz

i Composite 5.7 grins Composite = 7.8 grins

_7
2, Lift-off Random Vibration Criteria (50 sec plus I0 sec/mission in !_

each axis)

Radial Axis Long, and Tang. Axes

20 Hz @ 0,010 gZ/Hz 20 Hz @ 0.016 gZ/Hz
20 - 50 Hz @ +6 dB/oct Z0 - 65 Hz @ +3 dB/oct I

50 - Z00 Hz @ 0.063 gZ/Hz 65 - 1000 Hz @ 0. 050 gZ/Hz I
200 - 285 Hz @ -12 dB/oct 1000 - Z000 Hz @ -3 dq/oct ]

285 - 1200 Hz @ 0.015 gZ/Hz Z000 Hz @ 0.0Z5 gZ/Hz
1200 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0, 0090 g'/Hz

Composite = 6.0 grins Composite = 9. 1 grins

3, Boost Random Vibration Criteria (80 see plus 40 sec/mission in

each a:ds)

Radial Axis Lcng. and Tang. Axes

20 - 200 Hz @ 0. I0 gZ/Hz 20 - 800 Hz @ 0.045 g_IHz
200 - 360 Hz @ -IZ dB/oct 800 - 2000 Hz @ -3 dB/oct

360 - 1000 Hz @ 0.010 gZ/Hz Z000 Hz @ 0.018 gZ/Hz
1000 - Z000 Hz @ -3 dB/oct

2000 Hz @ 0.0050 gZ/Hz

Composite = 6. I grins COmposite = 8.3 grnas

!

,_t

of
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Input to the TVC System Upper Frame Assembly (Sheet 2 of 3)

4. Reentry Random Vibration Criteria {60 sec plus 30 sec/mission in
each axis')

Radial Axis Long. and Tang. Axes

zo Hz @ 0. 0SZ 8z/Hz 20 Hz @ 0. 014 g_/Hz
20 = 55 Hz @ +6 dB/oct 20 - 75 Hz @ +6 dB/oct

55 - 200 Hz @ 0.38 _/Hz 75 - 800 Hz @ 0.20 g'/Hz '
200 - 395 Hz @ -9 dB/oct 800 - 2000 Hz @ -6 dB/oct ,d

395 - 800 Hz @ 0.050 g_/Hz 2000 Hz @ 0.032 gZ/Hz Ii
800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.0097 gZ/Hz I

Composite = II,4 grrns Composite = 15.7 grrns '_!

5. Vehicle Dynamics Criteria

!
Longitudinal Axis Lateral Axe s

3.5 - 5 Hz @0.7 G'S peak* 2 - 5 Hz @ Z.0 G's peak_: i

5 - 10 Hz @ 0.7 G's peak 5 - I0 Hz @ 0.5 G's peak I
I0 - 40 Hz @ I.0 G's peak I0 - 40 Hz @ 3.7 G's peak

6. Shock Test Criteria i

Tests will be performed by applying two shocks per mission in each J
axis (one in each direction or equivalent) _or a totalof six shocks _I

per mission by mechanical methods or one shock per mission by !_

ordnance. 1

A, Nozzle Severance

No shock test required.

I '.',Design Criteria Only

B-65
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! Input to_ the _'VC System Upper Frame Assembly (Sheet 3 of 3)

" B. Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

30 G's peak Amplitude 27 G's peak Amplitude
150 msec Duration I00 msec Duration

C. Parachute Deployment

Longitudinal Axis Lateral Ax,_-

Half Sine Pulse Half Sine PulSe

3. I G's peak Amplitude Z.3 G's peak Amplitude
300 msec Duration 300 msec Duration

B-66
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_Input to Auxiliary Propulsion Unit and Pump (Sheet I of ._)

I, Acceptance Test Criteria (I rain/axis)

Radial Axis Longitudinal Axis

20 Hz @ 0. 014 gZ/Hz 20 Hz @ 0. 0030 gZ/Hz
20 - 50 I-Iz @+9 dB/oct 20 - 120 Hz @+9 dB/oct

50 - 105 Hz @0.21 gZ/Hz 120 - 180 Hz @ 0.62 gZ/Hz ,
: 105 - 200 Hz@+9 dBloct 180 - 250Hz@-12dBloct

200 - 270 I-Iz @ 1,50 gZ/Hz 250 - I100 Hz @ 0. 18 gZ/Hz i"
270 - 420 Hz @ -12 dB/oct 1100 - 2000 Hz @ -6 dB/oct

420 - 800 Hz@ 0.25 _Z/Hz 2000 Hz @ 0.052 gZ/Hz
i800 - 1000 Hz @ -15 dB/oet .:i

1000 - 1400 Hz @ 0.075 gZ/Hz
1400 - 1630 Hz @ +15 dB/oct

1630 - 2000 Hz @ 0.16 gZ/Hz

Composite = 22, 9 grins Composite = 17.7 grins

Tangential Axis

20 Hz @ O. 0095 gZ/Hz
20 - 100 Hz @ +6 dB/oct

100- 230 Hz@0.25 gZ/Hz
230 - 270 Hz @ -12 dB/oct

270 - 900 Hz @0.12 gZ/Hz
900 - 2000 Hz @ -12 dB/oct

2000 Hz @ 0. 0052 gZ/Hz

Composite = 12. 7 grins



Input to Auxiliary Propulsion Unit and Pump (Sheet 2 of 5) " ,'

Z. Lift-off Random Vibration Criteria (50 sec plus I0 sec/mission in
_ each axis)

Radial Axis Longitudinal Axis

Z0 HZ @ 0.024 gZ/Hz 20 Hz @ 0.017 gZ/Hz
Z0 - 50 Hz @+6 dB/oct 20 - II0 Hz @+6 dB/oct ' j

i:

50 - 100 Hz @ 0.15 gZ/Hz 110 - 180 Hz @ 0.50 gZ/Hz
100 - 180 Hz @+12 dB/oct 180 - 250 Hz @ -IZ dB/oct il

180 - 300 Hz @ 1.50 gZ/Hz Z50 - 850 Hz @ 0.13 gZ/Hz
300 - 450 Hz @ -15 dB/oct 850 - 1000 Hz @+lZ dB/oct
450 - IZ00 Hz @ 0.Z0 gZ/Hz I000 - Z000 Hz @ 0.Z5 gZ/Hz
IZ00 - 1580 Hz @ +15 dB/oct

1580 - Z000 Hz @ 0.80 gZ/Hz

Composite = 31.4 grins Composite = Z0.7 grins

TangentialAxis

Z0 Hz @ 0.028 gZ/Hz
_0 = 50 Hz @ +3 dB/oct

50 - 85 Hz @ 0.070 gZ/Hz i
85 - lZ0 Hz @ +15 dB/oct

lZ0 - 300 Hz @ 0.38 gZ/Hz
• 300 - IZ00 Hz @ -4 dB/oct i

1200 - 2000 Hz @ 0.060 gZ/Hz

Composite = 15.9 grins i
i

iti 01)1ClslLi ZOF
,,I_II;ISAI., PAGetIB POOR

J
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_ Input to Auxiliary Propulsion Unit and Pump (Sheet 3 of 5) I

_;': 3. Boost Random Vibration Criteria (80 sec plus 40 see/mission in

; each axis)

_} Radial Axis Longitudinal Axis

i l:, 20 HZ @ 0. 10 gZ/Hz 20 Hz @ 0.040 gZ/Hz
20 - 50 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct _"
50 - 100 Hz @ 0.25 gZ/Hz 40 - 80 Hz @ 0.080 gZ/Hz

100 - 180 Hz @ +12 dBloct 80 - 120 Hz @+12 dB/oct b_

180 - 300.Hz @ 2,50 _/H_. 120 - 180 Hz @ 0,44 gZlHz
300 - 540 Hz @ -15 dB/oct 180 - 240 Hz @-12 d_/oct

540 - 1200 Hz @ 0.13 gZ/Hz 240 - 850 Hz @ 0,13 gz/Hz
1200 - 1575 Hz @ +15 dB/oct 850 - 1000 Hz @ +12 dB/oct

1575 - 2000 Hz @ 0.50 gZ'/Hz 1000 - 2000 Hz @ 0.24 gZ/Hz ,,

Composite = 31, 3 grins Composite = 20.0 grins

Tangentia/ Axis

20 Hz @ 0,053 gZ/Hz
20 - 30 Hz @ +3 dB/oct

30 - 90 Hz @ 0,080 gZ/Hz
90 - 120 H_ @ +15 dB/oct

120 - 300 Hz @ 0.34 gZ/Hz
300 - 1375 Hz @ -4 dBloct

1375 - 2000 Hz @ 0.045 gZlHz

Composite = 14.9 grrns

O0000006-TSB05
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Input to Auxiliary Propulsion Unit and Pump (Sheet 4 of S)

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mlssion in
each axis)

Radial Axis Longitudinal Axis

20 Hz @ 0. 055 gZ/Hz 20 Hz @ 0. 012 gZ/Hz
20 - 50 Hz @+9 dB/oct 20 - 120Hz@+9 dB/oct

50- 105 Hz @ 0.85 gZ/Hz 120 - 180 Hz @ 2.50 gZ/Hz
105 - 200 Hz @+9 dB/oct 180 - 250 Hz @ -12dB/oct I

200 - 270 Hz @ 6,00 gZ/Hz 250 - II00 Hz @ 0.70 gZ/Hz !270 - 420 Hz @ -12 dB/oct II00 - 2000 Hz @ -6 dB/oct

420 - 800 Hz @ I. 00 gZ/Hz 2000 Hz @ 0.21 gZ/Hz
800 - I000 Hz @ -15 dB/oct

I000 - 1400 Hz @ 0.30 gZ/Hz
1400 - 1630 Hz @ +15 dB/oct

1630 - 2000 Hz @ O. 65 gZ/Hz _i

Composite = 45.9 grins Composite = 35.5 grins

Tangential Axis

7-0 Hz @ 0. 038 gZ/Hz
20 - I00 Hz @ +6 dB/oct

100 - 230 Hz @ 1.00 g_/Hz
230 - 270 Hz @ -12 dB/oct

270- 900 Hz@0.50 gZ/Hz
900 - 2000 Hz @ -12 dB/oct

2000 Ha @ 0.021 gZ/Hz

Composite = 25.4 grins



. Input to, Auxiliary Propulsion Unit and Pump (Sheet 5 of 5)

" 6. Shock Test Criteria (Z shocks/axis)

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a total of six shocks
per mission by mechanical methods or one shock per mission by
ordnance.

l

A, Nozzle Severance

No shock test required_

B. Water Landing

.I. Longitudinal Axis Lateral Axe s

; Half Sine Pulse Half Sine Pulse

30 Gts peak Amplitude 27 Gts peak Amplitude
150 rnsec Duration I00 msec Duration

: C. Parachute Deployment

Longitudinal Axis Lateral Axes

Half Sine Puls_ Half Sine Pulse

3. I G*s peak Amplitude 2.3 Gts peak Amplitude
300 msec Duration 300 msec Duration

,:t

; B-71 /
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",. Input to High Pressure Filter and Fuel Isolation Valve (Sheet I of 5)

1. Acceptance Test Criteria (1 rain/axis)

R_dial Axis Longitudinal Axis

20 Hz @ 0.019 gZ/Hz Z0 Hz _ 0. 014 g_/Hz
20 - 40 Hz @+9 dB/oct 20 - IZ0 Hz @+6 dB/oct

40 - 110 Hz @ 0.15 gZ/Hz 12.0 - 800Hz @ 0.50 gZ/Hz
II0 - 200 Hz @+12 dBloct 800 - Z000Hz @ -9 dB/oct

200 - 270 Hz @ 1.75 gZ/Hz 2000Hz @ 0.0325 gZ/Hz
270 = 400 Hz @ -lZ dB/oct

400 - 900 Hz @0.38 gZ/Hz
900 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.03Z gZ/Hz

Composite = 25.0 grins Composite = ZZ.9 grins

Tangential Axis

20 Hz @ 0.010 gZlHz
20 = I00 Hz @ +6 dD/oct

I00 - 250 Hz @ 0.25 gZ/Hz
250 = 360 Hz @+9 dB/oct

360 - 800 Hz@0.75 gZ/Hz
800 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0,048 gZ/Hz

Composite = 26. i grins

}_.72
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Input to High Pressure Filter and Fuel Isolation Valve (Sheet 2 of 5)

2o . Lift-off Random Vibration Criteria (50 sec plus l0 see/mission in
each axis)

Radial Axis Longitudinal Axis

20 Hz @ 0,021 g_/Hz 20 - 58 Hz @ 0. 030 gZ/Hz
Z0 - 50 Hz @+6 dB/oct 58 - II0 HZ @ +12 dB/oct ,

50 - 110 Hz @0.13 gZ/Hz 110 - 160 Hz @0.40 gZ/Hz
II0 - 190 Hz @ +15 dB/oct 160 - 200 Hz @ -6 dB/oct

190 - Z40 Hz@ 2.00 gZ/Hz Z00 - 1600 Hz @ 0.25 gZ/Hz
240 - 315 Hz @ -12 dB/oct i600 - 2000 Hz @ -9 dB/oct

315 - 1500 Hz @ 0.70 gZ/Hz 2000 Hz @ 0.13 gZ/Hz
1500 - 2000 Hz @ -9 dB/oct

Z000 Hz @ 0.29 gZ/Hz

Composite = 36.3 grins Composite - 21.5 grins

Tangential Axis

Z0 Hz @ 0.0Z6 gZ/Hz
Z0 - 50 Hz @ +3 dB/oct

50 - 82 Hz @ O. 065 gZ/Hz
82 - 120 Hz @ +12 dB/oct

120 - 600 Hz @ 0.30 gZ/Hz
600 - 1475 Hz @ -6 dB/oct

1475 - Z000 Hz @ 0.050 gZ/Hz

Composite = 16.? grins

......... -........_ :__,,J°",:,o:),._:,'.o,,_ : : :,o°,:o,,_'0....7_,."..... vi.....='-:-"°_ ....
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Input to High Pressure Filter and Fuel Isolation Valve (Sheet 3 of 5J

3, Boost Random Vibration Criteria (80 sec plus 40 see/mission in
each axis)

Radial Axis Longitudinal Axis

20 Hz @ 0. 080 gZ/Hz Z0 - 67 Hz @ 0. 060 gZ/Hz
20 - 50 Hz@+3 dB/oct 67 - II0 Hz @+IZ dB/oct '

50 - II0 Hz @0. Z0 gZ/Hz II0 - 160 Hz@0.40 gZ/Hz _
If0 - 190 Hz @+15 dB/oct 160 - 225 Hz @ -6 dB/oct

I

190 - Z40 Hz @ 3.00 gZ/Hz ZZ5 - 1600 Hz @0.20 gZ/Hz
Z40 - 340 Hz @ -15 dB/oct 1600 - Z000 HZ @ -9 dB/oct

340 - IZ00 Hz @ 0.50 gZ/Hz 2000 Hz @ 0. I0 gZ/Hz
IZ00 - Z000 Hz @ -9 dB/oct

Z000 Hz @ 0. II gZ/Hz

Composite = 31, 9 grins Composite = 19.6 grrns

Tangential Axis

20 = 84 Hz @ 0.070 gZ/Hz
84 - I_0 Hz @ +IZ dB/oct

120 - 600 Hz@0.30 gZ/Hz
600 - IZ00 Hz @ -6 dB/oct

_ IZ00 - Z000 Hz @ 0.075 gZ/Hz

Composite = 17.4 grins i
1

1

'i
i
;i
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Input to High Pressure Filter and Fuel Isolation Valve (Sheet 4 of _)

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

l_.dial Axis Longitudinal Axis

20 Hz @ 0.075 g_/Hz 20 Hz @ 0. 056 gZ/Hz
20 - 40 Hz @ +9 dB/oct 20 - 120 Hz @+6 dB/oct ' "i

40 - If0 Hz @ 0.60 g_/Hz 120 - 800 Hz @ 2,00 gZ/Hz
II0 - 200 Hz @+12 dB/oct 800 - 2000 Hz @ -9 dB/oct

200 - 270 Hz @ 7.00 gZ/Hz 2000 Hz @ 0.13 gZ/HZ
270 - 400 Hz @ -12 dB/oct

400 - 900 Hz @ 1.50 gZ/Hz
900 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0. 13 gZ/Hz

Composite = 50. I grins Composite = 45, 9 grins

Tangential Axis

20 Hz @ 0.042 gZ/Hz
20 - 100 Hz @ +6 dB/oct

I00 - 250 Hz @ 1.00 g'/Hz
250 - 360 Hz @ +9 dB/oct

360 - 800 Hz@ 3.00 g'/Hz
800 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.19 gZ/Hz

Composite - 52.2 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3. 5 - 5 Hz @ 0.7 Gts Veal,:-" 2 - 5 Hz @ 2.0 G's peak__
S - 10Hz @ 0. 7 O's peak 5- 10 Hz @ 0. 5 G's peak

10 - 40Hz (_ 1.0 G's peak I0- 40 Hz _'_"_,7 G's _ea]<

:::Design Criteria Only
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i Input to High Pressure Filter and Fuel Isolation V_lve (Sheet 5 of 5)

: 6. Shock Test Criteria (Z shocks/axis)
i

Tests will be performed by applying two shocks per mission in each
axis (one in each direction of equivalent) for a total of six shocks
per mission by mechanical methods or one shock per mission by
ordnance.

A, Nozzle Severance

No shock test required.

B. Water Landing

Longitudinal Axis Late ral Axe s

Half Sine Pulse Half Sine Pulse

30 G's peak Amplitude Z7 G's pe_k Amplitude

150 msec Duration 100 msec Duration [

C. Parachute Deployment

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

3. 1 G's peak Amplitude 2.3 G's peak Amplitude
300 msec Duration 300 rnsec Duration

ItODUC OF I
i_: ORI_NAI, PAGEIS P_ !i_ I
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Input.to the TVC System Lower Frame Assembly (Sheet I of 3)

I 1, Acceptance Test Criteria (1 rain/axis)

Radial Axis Long_ and Tang. AxQs

20 Hz @ 0.013 gz/Hz 20 Hz @ 0. 0035 gZ/Hz
Z0 - 45 Hz @ +6 dB/oct 20 = 60 Hz @ +6 dB/oct

45 - 200 Hz@0,065 gZ/Hz 60 - 800 Hz@ 0,0.32 gZ/Hz
200 = 395 Hz @ "9 dB/oct 800 - 2000 HZ @ -6 dB/oct

:_: 395 - 800 Hz @ 0, 0085 gZ/Hz 2000 Hz @ 0, 0052 gZ/Hz "
'_ 800 J 2000 Hz @ -6 dB/oct

_ - 2000 Hz @ 0. 0014 gZ/Hz
i/

_i Composite = 4.8 grins Composite = 6.4
grins

2. Lift-offRandom Vibration Criteria (50 sec plus 10 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 010 gZ/Hz 20 Hz @ 0. 016 gZ/Hz
20 - 41 Hz @ +6 dB/oct Z0 - 43 Hz @ +3 dB/oct

I 41 - 200 Hz @ 0.042 gZ/Hz 43 - 1000 Hz @ 0.034 gZ/Hz
200 - 285 Hz @ -12 dB/oct I000 - 2000 Hz @ -3 dBloct

285 - 1200 Hz @ 0,010 g'/Hz 2000 Hz @ 0,017 g:/Hz
1200 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.0060 gZ/Hz

Composite = 5.0 grins Composite = 7.5 grins

3. Boost Random Vibration Criteria (80 sec plus 40 seclmission in
each axis)

Radial Axis Long. and Tang. Axes

20 - 200 Hz @ 0.068 gZ/Hz 20 - 800 Hz @ 0.031 g'/Hz
200 - 3b0 Hz _ -IZ dB/oct 800 - 2000 Hz ¢__-3 dB/oct

360 - I000 Hz @ 0_0068 g'/Hz 2000 Hz _,_ 0.01Z g'/Hz
I000 - Z000 Hz _ -3 diS/oct

I

2000 [[z _'_'0. 0034 g_/Hz

Composite = 5.0 ,, Cornpo,sit,- = b. _ ,
_rrll S " _ tIT1, :5

/
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T J 1 7

_the TVC Syetem Lower Frame Assembly (Sheet 2 of 3)
1

t! 4. ReentryRandomVibrationCriteria(60eecpl_s30see/missionineachaxis)

20 Hz @ 0. 052 g_/Hz 20 Hz @ 0. 014 g_/Hz
20 - 45 Hz @ +6 dBloct 20 .. 60 Hz @ +6 dBloct '

• 45 .. 200 Hz @0,26 gZlHz 60 .. 800 Hz @0.13 g=IHz
200 - 395 Hz @ -9 dB/oct 800 - 2000 Hz @ -6 dB/oct

395 - 800 Hz @ 0.34 gZ/Hz 2000 Hz @ 0.021 g_/Hz
800 - 2000 Hz @ -6 dB/oct

Z000 Hz @ 0. 0055 g_ IHz

Composite = 9.7 grins Composite = 12.7 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3,5 - 5 Hz @ 0.7 G's peak* 2 - 5 Hz @ 2,0 G's peak*
5 - 10 Hz @ 0.7 G's peak 5 - 10 Hz @ 0, 5 G's peak
10 - 40 Hz @ I.0 G's peak 10 - 40 Hz @ 3.7 G's peak

6. Shock Test Criteria

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a totalof six shocks

per mission by mechanical methods or one shock per mission by
ordnance.

A. NoZzle Severance

I

No shock test required, i!

,4

::' Design Criteria Only

i

i
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Input to the TVC System Lower Frame Assembly (Sheet 3 of 3) l
B, Water Landing

Longitudinal Axis Late ral Axe s

Half Sine Pulse Half Sine Pulse

30 G's peak Amplitude 2"/ Gts peak Amplitude
150 msec Dura_.ion I00 _sec Duration

C. Parachute Deployment

Longitudinal Axis Late ral Axe s i

Half Sine Pulse Half Sine Pulse ":

3. I G's peak Amplitude 2.3 G's peak Amplitude i_
300 msec Duration 300 msec Duration .. "

B.70

00000006-T$C0]



Input to Manifold (Sheet I of 5)

1. Acceptance Test Criteria (1 rain/axis)

Radial Axis Longitudinal Axis

20 Hz @ 0, 014 gZ/Hz 20 Hz @ 0, 0035 gZ/Hz
20 - 50 Hz @+9 dB/oct 20 - 120 Hz @+9 dB/oct

50 - _40 Hz @0.22 gZ/Hz 120 - 900 Hz @ 0.75 gZ/Hz
• 140 - 2;50 Hz @ +9 dBlcct 900 - 2000 Hz @ -9 dBloct

250 - 600 Hz @ 1.25 gZ/Hz 2000 Hz @ 0.070 gZ/Hz Jl

600 - 2.000Hz @ -9 dB/oct !):
2000 Hz @ 0.035 gZ/Hz

Composite = 29. 6 grins.......................-C°_.?0s!te= ......29.6 grins ..............:_i

'!

Tangential Axis

• 20 Hz @ 0. 0075 gZ/Hz
20 - 60 Hz @ +9 dB/oct

60 - 900 Hz @ 0.20 gZ/Hz
900 - 2000 Hz @ -9 dB/oc.t

2000 Hz @ 0.018 gZlHz

Composite = 15.6 grins

I•

I.

B-80 _.
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Input to Manifold (Sheet 2 of 5)

• Z. Lift-off Random Vibration Criteria (50 sec plus 10 sec/mission in

each axis)

Radial Axis Longitudinal Axis

20 Hz @ 0. 016 gZ/Hz Z0 HZ @ 0.0Z0 gZ/Hz
20 - b0 Hz @ +6 dB/oct 20 - 40 Hz @ +3 dB/oct

60 - 120 Hz @ 0. 15 gZ/Hz 40 - 65 Hz @ 0.040 gZ/Hz ,
120 - 250 Hz @+12 dB/oct 65 - 120 Hz @+12 dB/oct

250 - 500 Hz @ 3.00 gZ/Hz 120 - I000 Hz @0,50 g_/Hz
500 - 830 Hz @ -12 dB/oct I000 - 2000 Hz @-12 dB/oct

830 - 2000 Hz @ 0.40 gZ/Hz 2000 Hz @ 0. 032 gZ/Hz

Composite = 41.9 grins Composite = 24.5 grins

Tangential Axis

20 Hz @ 0.025 gZ/Hz
20 - 40 Hz @ +3 dB/oct

40 - 75 Hz @ 0.050 gZ/Hz
75 - 140 Hz @ +12 dB/oct

140 - I000 Hz @ 0.60 gZ/Hz
1000 - 1525 Hz @ -9 dB/oct

1525 - 2000 Hz @ 0.17 gZ/Hz

Composite = 28. 0 grins

B-81 /
J
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•+ I Input to Mani£ol,_ (Sheet 3 of 5)
i, [
i 3. Boost Random Vibration Criteria (80 se¢ plus 40 see/mission in

' _ each axis)
i

Radial Axis Longitudinal Axis
!

20 Hz @ O. 088 gZ/Hz 20 - 68 Hz @ 0.050 gZ/Hz i
• 20 - 50 Hz@+3 dB/oct 68 - 120 Hz @+12 dB/oct ,

50 - 110 Hz @ 0.22 gz/Hz 120 - 1000 Hz @ 0.50 gZ/Hz
110 - 200 Hz @+12 dB/oct 1000 - 2000 Hz @-12 dB/oct Jl
200 - 400 Hz @ 2.50 gZ/Hz 2000 Hz @0.032 gZ/Hz !j
400 - 930 Hz@-9 dB/oct

930 - 2000 Hz @ 0.20 gZ/Hz

Composite = 35.1 grins Composite = 24.5 grins
)i

Tangential Axis

20 - 80 Hz @ 0.060 gZ/Hz
80 - 140 Hz @ +12 dB/oct _i
140 - i000 Hz @ 0.55 gZ/Hz i
I000 - 1550 Hz @ -9 dB/oct "_

" 1550 - 2000 Hz @ 0.15 gZ/Hz

i Composite = 26,8 grins

• :i B-._2

.... :+++ ,o_. '+70°'.,,_ °u',' °+ ".... ° o + ++ ;,,°o, + ,, o +_, _ +
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Input to Manifold (Sheet 4 of 5)

4, Reentry Random Vibration Criteria (60 sec plus 30 sec/rnission in
each axis)

Radial Axis Longitudinal Axis

20 Hz @ 0.058 gZ/Hz 20 Hz @ 0.014 gZ/Hz
20 - 50 Hz@+9 dBloct 20 - 120 Hz @+9dBloct

50 - 140 Hz@0.90 gZ/Hz 120 - 900 Hz@ 3.00 gZ/Hz '

140 - 250 Hz@+9 dB/oct 900 - 2000 Hz @ -9 dB/oct ]
250 - 600 Hz @ 5.00 gZ/Hz 2000 HZ@ 0.28 gZ/Hz
600 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.14 gZ/Hz

Composite = 59.2 grins Composite = 59.2 grins

Tangential Axis

20 Hz @ 0.030 gZ/Hz
20 - 60 Hz @ +9 dB/oct

60 - 900 Hz @ 0.80 gZ/Hz
900 = 2000 Hz @ -9 dB/oct

2000 Hz @ 0.074 gZ/Hz

Composite = 31.2 grins

5. Vehicle Dynamics Criteria

LOngitudinal Axis Late ral Axe s

3. 5 - 5 I-Iz@ 0,7 G's peak_ 2 - 5 Hz @ 2,0 G's peak_

5 - ]0 Hz @ 0 7 G's peak 5 - I0 Hz @0 5 G's peak

I0 - 40 Hz @ 1,0 G's peak 10 - 40 Hz _3 7 G's Deak

_' Design Criteria Only

1
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Input to Manifold (Sheet 5 of 5) t

6. Shock Test Criteria (2 shocks/axis)

Test will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a total of six shocks
per mission by mechanical methods or one shock per mission by

ordnance. _

IA. Nozzle Severance

! No shock test required.

B. Water Landing

Longitudinal Axi s Late r al Axe s

Half Sine Pulse Half Sine Pulse

30 G's peak Amplitude 27 G's peak Amplitude
150 msec Duration 100 msec Duration (

C. Parachute Deployment

Longitudinal Axis Lateral Axe s

Half Sine Pulse Half Sine Pulse

3. ! G's peak Amplitude 2.3 G's peak Amplitude
300 msec Duration 300 msec Duration

REPRODUCIBILITYOF THE
ORIGINALPAGE IS POOR

B- 84 [_
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i! Input to Reservoir (Sheet | of 3)

I, Acceptance Test Criteria (1 rain/axis}

Radial Axis Long. and Tang. Axes
• i

20 Hz @ 0. 010 gZ/Hz 20 Hz @ 0. 0018 gZ/Hz
20- I00 Hz@+9 dB/oct 20 - 150 Hz@+9dB/oct

I00 - 200 Hz@ 1.25 gZ/Hz 150 - 300 Hz @ 0.75 gZ/Hz
200 ° 650 Hz@ -9 dB/oct 300 - 590Hz @ -9 dB/oct

650 - 2000 Hz @ 0. 038 gZ/Hz 590 - 2000 Hz @ 0.10 gZ/Hz Ji

Composite = 17. 9 grvas Composite = 19. I grins

2. Lift-off Random Vibration Criteria (56 sec plus I0 sec/mission in
each axis)

l

Radial Axis Long. and Tang. Axes ]

120 - 52 Hz @ 0,050 gZ/Hz 20 - 60 Hz @ 0,050 gZ/Hz
52 - 1i0 Hz @+18 dB/oct 60 - 140 Hz@+I2 dB/oct

II0- 180 Hz@5,00 gZ/Hz 140 - 300 Hz@ 1,50 gZ/Hz:i
180 - 580 Hz@-9 dB/oct 300 - 590 Hz @ -9dB/oCt

580 - 2000 Hz @ 0, 15 gZ/Hz 590 - 2000 Hz @ 0, 20 gZ/Hz

Composite = 32.3 grins Composite = 27, I grins

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in
each axis)

Radial Axis Long, and Tang, Axes 'I

20 - 55 Hz @ 0.075 gZ/Hz 20- 65 Hz _ 0.060 gZ/Hz i
55 - II0 Hz @ +18 dB/oct 65 - 145 Hz @+12 dB/oct

. 110 - 200 Hz @ 5,00 gZ/Hz 145 - 300 Hz @ 1,50 gt/Hz
ZOO - 540 Hz @ -12 dB/oct 300 - 680 Hz @ -9 dB/oct

540 - 2000 Hz @ 0, I0 gZ/Hz 680 - 2000 Hz @ 0, 13 gZ/Hz

Composite = 31, 5 grins Composite = 25, I grrns

!
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Input to Reservoir (Sheet 2 of 3)

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission
in each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0, 041 gz/Hz 20 Hz @ 0, 0072 gz/Hz
20 - I00 Hz @+9 dB/oct 20 - 150 Hz @+9 dB/oct

lOO- zooHz@ s.0oi/Hz 15o- 300Hz@ 3.00gz/Hz j
200 - 650 Hz @ -9 dB/oct 300 - 590 Hz @ -9 dB/oct

6so - zooo Hz @ 0.15 _/Hz 590 - Z000 Hz @ 0.40 gz/Hz

Composite = 35.8 grins Composite = 38.2 grins

5. Vehicle Dynamics Criteria
i

Longitudinal Axis Late ral Axe s

3.5 - 5 Hz @ 0.7 G's peak_ 2 - 5 Hz @ 2.0 G's peak_

5 - I0 Hz @ 0.7 G's peak 5 - l0 Hz @ 0.5 G's peak

I0 - 40 Hz @ I.0 G's peak 10 - 40 Hz @ 3.7 G's peak

6. Shock Test Criteria (2 shocks/axis)

Tests will be performed by applying two shocks per mission in each j

axis (one in each direction or equivalent) for a total of six shocks

per mission by mechanical methods or one shock per mission by
ordnance

A. Nozzle Severence

No shock test required.

* Design Criteria Onl_
1

1
1
t

)
#

)
h
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Input to Reservoir (Sheet 3 of 3)

B. Water Landing

Longitudinal Axis Lateral Axe s

Half Sine Pulse Half Sine Pulse

30 Gts peak Amplitude 27 G*s peak Amplitude
150 msec Duration 100 msec Duration

i

C. Parachute Deployment ]

Longitudinal Axis Late r al Axe s

Half Sine Pulse Half Sine Pulse

3. 1 Gts peak Amplitude Z. 3 Gts peak Amplitude
300 msec Duration 300 msec Duration

i

.0

00000006-TSCb9



i

ii InpUt tO Fuel Supply Module (Sheet I of 3)

I. Acceptance Test Criteria (I rain/axis)

_ Radial Axis Long. and Tang. Axes :I

.... 20 Hz @ 0. 010 gZ/Hz 20 Hz @ 0. 0018 gZ/Hz :!
20 - 100 Hz @+9 dB/oct _O - 180 Hz @+9 dB/oct

"_ 100 - 250 Hz @ 1.25 gZ/Hz 180 - 300 Hz @ 1. R5 gZ/Hz '
-_ 250 - 450 Hz @-12 dB/oct 300 - 565 Hz @-12dB/oct '

.', ,_ 450- 1000Hz@0.1ZgZ/Hz 565 - Z000Hz@0.10 ga/Hz iI000 - 2000 Hz @ -9 dB/oct

I!: i Z000 Hz @ 0. 016 gZ/Hz
I

_ Composite = Z0. 5 grins Composite = 21.3 grins
i:

2. Lift-off Random Vibration Criteria (50 sec plus I0 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0080 gZlHz 20 - 70 Hz @ 0.050 gZ/Hz
20 - I00 Hz @ +12 dB/oct 70 - 120 Hz @ +18 dBloct

I00- 150 Hz@5.00 gZ/Hz IZ0 - 300Hz @ 1.40 gZlHz (
150 - 600 Hz @ -9 dB/oct 300 - 630 Hz @ -9 dB/oct

600 - Z000 Hz @ 0.080 gZ/Hz 630 - Z000 Hz @ 0.15 g2/Hz

Composite = 28.6 grins Composite = Z5.4 grins

3. Boost Random VibrationCriteria(80 sec plus 40 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

Z0 - 36 Hz @ 0.080 gZlHz ZO - 75 Hz @ 0.060 gZlHz
36 - I00 Hz @ +IZ dBloct 75 - IZO Hz @ +18 dB/oct

, 100 - 150 Hz @ 5.00 gZ/Hz IZ0 - 300 Hz @ l. Z0 g_/Hz
i 150 - 675 Hz @ -9 dB/oct 300 - 700 Hz @ -9 dB/oct

675 - 2000 Hz @ 0.055 g'/Hz 700 - 2000 Hz @ 0.1O gZ/Hz

Composite = 27.8 grins Composite = 2Z. 6 grins

.... O0000006-TSC10



Input to Fuel Supply Module (Sheet 2 of 3)

4. Reentry Random Vibration Criteria (60 sec plus 30 see/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 040 g_/Hz 20 Hz @ 0. 0070 g_/Hz
20 - 100 Hz @+9 dB/oct 20 - 180 Hz @+9 dB/oct

100- 250Hz@S. 00g_/Hz 180- 300Hz @5.00g_/H-
250 - 450 Hz @-lZdB/oct 300 - 565 Hz @-lZdB/oct

450 - I000 Hz @ 0.50 g_/Hz 565 - Z000 Hz @ 0.40 g_/Hz
1000 - 2000 Hz @ ..9 dB/oct

zooo Hz @ 0. 065 g_/Hz

Composite = 41.0 grins Composite = 42.7 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Late ral Axe s

3.5 - 5 FIg @ 0.7 G's peak* 2 - 5 Hz _ 2.0 Gts peak.
5 - I0 Hz @ 0.7 G's peak " - 10 Hz @ 0.5 G's peak

10 - 40 Hz @ I.0 G's peak I0 - 40 Hz @ 3.7 G's peak

6. Shock Test Criteria (Z sh-_cks/axis).

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a total of six shocks

per mission by mechanical methods or one shock per missionby
ordnance.

A. Nozzle Severance

No shock test required.

,0 Design Criteria Only

O0000006:TSCil .....



Input to Fuei Supply' Module (Sheet 3 of 3)

B. Water Landing

Lonsit_dinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

30 G's peak Amplitude 27 G's peak Amplitude
150 msec Duration lO0 msec Duration

C. Parachute Deployment

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

3. I G's peak Amplitude 2.3 G's peak Ampiit_de
300 msec Duration 300 msec Duration

i_ l'.,_;PRODUCIBILIT¥ OF' THI_

uI_I_NAL PAGE IS PUOR
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Input_t0 Fuel Supply Module OFI Pressure Sensor (Sheet 1 of 5)

1. Acceptance Test Criteria (1 rain/axis)

Radial Axis Longitudinal Axis

20 Hz @ 0o 0019 gZ/Hz 20 Hz @ 0.000052 gZ/Hz
20 - 100 I-_ @ +12 dB/Oct Z0 - 150 Hz @ +15 dB/oct'

100- 150 HZ@ 1.25 gZ/Hz 150 - Z50 Hz@ 1.25 gZ/Hz ,
150- 715 Hz@-12dB/oct 250 - I100 Hz@-9dB/oct
715 - 1150 H_ @ 0. 0025 gZ/Hz 1100 - 2000 Hz @ 0.015 gZ/Hz 1

i, 1150 - 1500 _ (,i_+15 dB/oct
1500 - 2000 Hz @ 0, 010 gZ/Hz

Composite = 12,5 grins Composite = 17.8 grins

Tangential Axis

20 Hz @ 0. 00016 gZ/Hz
20 - 120 Hz @ +15 dBloct
120 - 250Hz@ 1.25 gZlHz
Z50 - 1180 Hz @ -12 dBloct

1180 - 2000 Hz @ 0.0025 gZ/Hz

Composite = 17.I grins

00000006-TSC13



[ Input to Fuel Supply Module OFI Pressure Sonsor (Sheet 2 of _)

2, Lift-off Random Vibration Criteria (50 sec plus 10 sec/misston in
each axis)

Radial Axis Longitudinal Axis

20 - 45 Hz @ 0. 040 g_/Hz 20 - 65 Hz @ 0,040 8Z/Hz
45 - 100 Hz@+18dB/oct 65 - 150 Hz@+gdB/oct

100- 150 Hz@ 5.00 gZ/Hz 150 - 400Hz@0.50 gZ/Hz /
150- 720 Hz @ -12 dB/oCt 400 - 775 Hz @-9 dB/oct

720 - 1200 Hz @ 0. 010 gZ/Hz 775 - 2000 Hz @ 0. 070 gZ/Hz
1200 - 1500 Hz @ +15 dB/oct

1500 - 2000 Hz @ 0, 030 g_/Hz

Composite = 24.3 grrns Cornposif; = !7.4 grins

Tangential Axis

20 - 58 Hz @ 0. 040 gZ/Hz
58 - 130 Hz @ +18 dB/oct

130- 225 Hz@ 5.00 gZ/Hz
225 - 1000 Hz @ -12 dB/oct

1000 - 2000 Hz @ 0.015 gZ/Hz

Composite = 31.0 grrns

°..... ' " ° ° 00000006 TSC14
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Input to Fuel Supply Module OFf Pressure Sensor (Sheet 3 of 2}

I 3, Boost Random Vibration Criteria (80 sec plus 40 sec/mission in
each axis)

Radial Axis Longitudinal Axis

Z0 - 45 Hz.@ 0, 080 gZ/Hz ZO - 90 Hz @ 0.060 gZ/Hz
45 * I00 Hz@+15 dB/oct 90 - 180 Hz @+15 dB/oct
I00 - 150 Hz@ 5.00 gZlHz 180 - Z50 HZ@ Z.00 gZlHz

150 - 715 Hz @-IZ dB/oct ZS0 - 800 Hz @ -9 dB/oct "_ i
715 - 1300 Hz @ 0.010 gZ/Hz 800 - 2000 Hz @ 0.060 gZLHzw

1300 - 1500 Hz @ +L5 dB/oct
1500 - Z000 Hz @ 0.0Z0 gZ/Hz

Composite = Z4. 3 grins Composite = Z3.3 grins

Tangential Axis

Z0 - 60 Hz @ 0.050 gZ/Hz
60 - 130 Hz @ +18 dB/oct

• 130 - 225 I-Iz@5.00 gZ/Hz
ZZ5 - 1070 Hz @ -IZ dB/oct

I 1070 - Z000 Hz @ 0.010 gZ/Hz iI

Composite = 30.9 grins

i'

/
'a'!
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Input to F',aei Supply Module OFI Pressure Sensor (Sheet 4 of 5)

; 4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
: each axis)

Radial Axis Longitudinal Axis

20 Hz @ 0. 0075 g'/Hz 20 Hz @ 0.00021 gZ/Hz

" Z0 - I00 Hz@+I2 dB/oct 20 - 150 Hz@+15 dB/oct _

; I00 - 150 Hz @5.00 gZ/Hz 150 - 250 Hz @5.00 gZ/Hz
IS0 - 715 Hz @-12 dB/oct 250 - II00 Hz @ -9 dB/oct Jl

" 715 - 1150 Hz @ 0.010 gZ/Hz 1100 - Z000 Hz @ 0.060 gZ/Hz i

i 1150 - 1500 l-lz@ +15 dBloct 1

1500 - 2000 Hz @ 0.040 gZ/Hz i]

Composite = 25, I grins Composite = 35, 7 grins _{i

Tangential Axis

20 H_ @ 0.00066 gZ/Hz
2C - 120 Hz @ +15 dB/oct

120 - 250 Hz@5,00 gZlHz
250 - 1180 Hz @ -12 dB/oct

1180 - 2000 H- @ 0.010 gZ/Hz

::_. Composite = 34. 2 grins
3,

Longitudinal Axls Late r al Axe s

3.5 - 5 Hz @ 0.7 G's peak_ 2 - 5 Hz @ 2.0 G's peak_

5 - I0 Hz @ 0.7 G's peak 5 - 10.Hz @ 0.5 G's peak

I0 - 40 Hz @ I.0 G's peak I0 - 40 Hz @ 3, 7 G's peak

' • Design Criteria Only"

L.

B.q4 0
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Input to Fuel Supply Module OFI Pressure Sensor (Sheet 5 of 5)

6. Shock Test Criteria (Z shocks/axis)

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a to_al of six shocks
per mission by mechanical methods or one shock per mission by
ordnance.

A. NoZzle Severance

No shock test required.

B. Water Landing

Longitudinal Axis Lateral Axe s

Half Sine Pulse Half Sine Pulse

30 G's peak Amplitude 27 G's peak Amplitude
150 msec Duration 100 msec Duration

J

C. Parachute Deployment

Longitudinal Axis Late ral Axe s

Half Sine Pulse Half Sine Pulse

3. I Gts peak Amplitude Z. 3 G's peak Amplitude
300 msec Duration 300 msec Duration

!

v ....... .... ,.o. ' . o ° " i_ e
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i ]
Input to Components on the Hydraulic Power Supply Service Panels
And the Hydraulic Fluid Supply Pressure Transducer (Sheet I of 5)

1° Acceptance Test Criteria (1 rain/axis)

Radial Axis Longitudinal Axis

20 Hz @ 0. 019 gZ/Hz 20 Hz @ 0.0035 gZ/Hz ,
20 - 46 Hz @+9 dB/oct 20 - 150 Hz @+9 dB/0ct i

46 - 105 Hz @ 0.22 gZ/Hz 150 - 720 Hz @ 1.50 gZ/Hz il
t05 - 250 Hz @+9 dB/oct 720 - 2000 Hz @ -9 dL -ct

250 - 420 Hz@ 3.50 gZ/I_ 2000 Hz @0.070 g'/Hz
420 - 1200 Hz @ -9 dB/oct

1200 - Z000 Hz @ 0.16 gZ/Hz

Composite = 40.0 grins Composite = 37.2 grras i:i

Tangential Axis

:, 20 Hz @ 0. 0075 gZ/Hz
20 - 150 H_. @ +9 dB/oct

150 - 640 Hz @ 1.50 gZ/Hz
640 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.048 gZ/Hz

Composite = 35.0 grras

B- Q6
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Input toComponents on the Hydraulic Power Supply Service Panels
And the Hydraulic Fluid Supply Pressure Transducer (Sheet 2 of 5)

2, Lift-off Random Vibration Criteria (50 sec plus 10 see/mission in
each axis)

Radial Axis Longitudinal Axis

20 I-IZ @ 0. 024 gZ/Hz 20 Hz @ 0. 017 gZ/Hz
20 - 50 Hz @+6 dB/oct 20 - 155 Hz @+6 dB/oct

50 - I00 Hz @ 0. 15 gZ/Hz 155 - 850 Hz @ 1.00 gZ/Hz
100 - 250 Hz@+I2 dB/oct 850 - 1200 Hz @ -12 dB/oct

250 - 500 Hz@6.00 gZ/Hz 1200 - 2000 Hz@0.25 gZ/Hz
500 - 1000 Hz @ =9 dB/oct

1000 - 2000 Hz @ 0. 80 gZ/Hz

Composite = 61.3 grins Composite = 33.6 grins i
i

Tangential Axis

Z0 Hz @ 0.028 gZ/Hz
20 - 50 Hz @ +3 dB/oct

50 - 80 Hz @ 0. 070 gZ/Hz
80 - 160 Hz @ +12 dB/oct

160 - 800 Hz @ 1.20 gZ/Hz
800 - 1525 Hz @ -9 dB/oct

1525 - 2000 Hz @ 0. 17 gZ/Hz

Composite = 35. I grins

_ ,1'7



Input to Components on the Hydraulic Power Supply Service Panels
And the Hydraulic Fluid Supply Pressure Transducer (Sheet 3 of 5)

3. Boost Random Vibration Criteria (80 sec plus 40 see/mission in
each axis)

Radial Axis Longitudinal Axis

20 Hz @ 0. I0 gZ/Hz 20 Hz @ O. 040 gZ/Hz ' i!

20 - 50 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct il
50 - 100 Hz @ 0.25 gZ/Hz 40 - 72 Hz @ 0.080 gZ/Hz

I00 - 225 Hz @+12 dB/oct 72 - 140 Hz @+12 dB/oct

225 - 500 Hz @ 6.00 gZ/Hz 140 - 850 Hz @ 1.00 gZ/Hz
500 - 1150 Hz @ -9 dB/oct 850 - 1200 Hz @ -12 dB/oct

1150 - 2000 Hz @ 0.50 gZ/Hz 1200 - 2000 Hz @ 0.24 gZ/Hz

Composite = 59.9 grins Composite = 33.5 grins

Tangential Axis

20 Hz @ 0.053 gZ/Hz
20 - 30 Hz @ +3 dB/oct

30 - 85 Hz @ 0. 080 gZ/Hz
85 - 165 Hz @ +lZ dB/oct

165 - 800 Hz @ 1.10 gZ/Hz
800 - 1550 Hz @ -9 dB/oct "t

1550 - 2000 Hz @ 0.15 gZ/Hz

Composite = 33.6 grins i

1
i

J

8EPRODUCIBILiTYOF THE
OP.iqRNALPAGE ISPOOR
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Input t_o Components on the Hydraulic Power Supply Service Panels
and the Hydraulic Fluid Supply Pressure Transducer (Sheet 4 of 5)

: • 4, Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Radial Axis Longitudinal Axis

Z0 Hz @ 0. 075 _/Hz Z0 Hz @ 0.014 8z/Hz ,
i Z0 - 46 Hz @+9 dB/oct 20 - 150 Hz @+9 dB/oct

! 46 - I05 Hz @ 0.90 8z/Hz 150 - 720 Hz @ 6.00 gZ/Hz l

105 - 950 Hz @+9 dB/oct 720 - 2000 Hz @ -9 dB/oct

i ZS0 - 4Z0 Hz @ 14.00 gZ/Hz 2.000Hz @ 0.28 gZ/H:,
: , 420 - 1200 Hz @ -9 dB/oct

IZ00_ Hz @ 0,65 gZ/Hz

Composite = 80.0 grins Cot_posit_ = 74,4 gruls

Tangential Axis

20 Hz @ 0.030 gZ/H_
Z0 - 150 Hz @ +9 dB/oct

150 - 640 Hz @ 6.00 gZ/Hz
640 - 9-000 Hz @ -9 dB/oct

2.000Hz @ 0° 19 g_/Hz

Composite = 70.0 grnos

5. Vehicle Dynamics Criteria

_' Longitudinal Axis Lat,:ral Axe s
.!'

:: 3.5 - 5 Hz @ 0.7 G's pcal¢:_ 2.- 5 Hz _a,2.0 G's peak_:

5 - 10 Hz @ 0.7 G's peak 5 - I0 Hz _ 0.5 G's peak
I0 - 40 Hz @ 1.0 G's peak I0 - 40 Hz @ 3.7 G's peak

_ Design Criteria Only

a'
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InFut to Components on the Hydraulic Power Supply Service Panels
and the Hydraulic Fluid Supply Pressure Transducer (Sheet 5 of 5)

6. Shock Test Criteria (2 shocks/axis)

Tests will be performed by applying two shocks pep mission in each
axis (one in each direction or equivalent) for a total of six shocks

per mission by mechanical methods or one shock per mission by

Ordnance. j
i"

A, Nozzle Severance
i

No shock test required.

!
B. Water Landing 4

Longitudinal Axis Lateral Axe s

Half Sine Pulse Half Sine Pulse

30 Gts peak Amplitude 27 G_s peak Amplitude
150 msec Duration 100 msec Duration

C. Parachute Depioyment

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

3. I G's peak Amplitude 2.3 G's peak Am, ,_ude
300 msec Duration 300 msec Duration

/
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Input to the SRB Actuator Assembly (Nozzle Attach} (Sheet ! of 2}

I I, Acceptance Test Criteria (I rain/axis)

20 Hz @ 0, 0095 gZ/Hz
20 - 800 Hz @ +3 dB/oct

800 - 1200 Hz @ 0, 38 gZ/Hz
1200 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0, 14 gZ/Hz

Composite -- 21, 8 grins !

2, Flight Random Vibration Criteria (4 rain plus 2 rain/mission in each ....
axis)

20 Hz @ 0, 038 gZ/Hz
20 - 800 Hz @ +3 dB/oct

800 - 1200 Hz @ 1.50 gZ/Hz
1200 - 2000 Hz @ -6 dB/oct

2000 Hz @ O. 55 gZ/Hz

Composite = 43.6 grras

3. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in.
each axis)

Radial Axis Long. and Tang, Axes

20 Hz @ 0, 0073 gZ/Hz 20 Hz @ 0.019 gZ/Hz
20 - 70 Hz @ +12 dB/oct 20 - 50 Hz @ +6 dB/oct

70 - 200 Hz @ I. I0 g'/Hz 50 - 1400 Hz @ 0, 12 gZ/Hz
200 - 650 Hz @ -15 dB/oct 1400 - 2000 Hz @ -9 dB/oct i

650 - 1400 Hz @ 0.0030 g'/Hz 2000 Hz @ 0.041 g'/Hz
1400 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0, 0015 gZ/Hz

Composite = 14.7 grins Composite = 14,4 grins

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axe s i

_' 3.5 - 5 Hz @ 0.7 G's peak,:-" 2 - 5 Hz @ 2.0 G's peak'::

5 - I0 Hz (,__'0.7 G's peak 5 - 10 Hz @ 0.5 G's peak !'

10 - 40 Hz @ 1.0 G's peak I0 - 40 Hz ,__'3.7 G's peak

* Design Criteria Only I

[_. ! o ! i!

- _ .- . ..... o %'_ ,, o

:_:, - .... 0,'--.....,:.. , ".,,: 0",, " .,_-° _:°, :.:_°:................... "° " .... - "0"a00006uu -.o,.,o*eDna



iJ::
_ Input to the SRB Actuator Assembly {Nozzle Attach) {Sheet 2 of 2)

5. Shock Test Criteria

Tests will be performed by applying two shocks per mission in each
'i axis (one in each direction or equivalent) for a total of six shocks

per mission by mechanical methods or one shock per mission by
: ordnanc e.

I

A. Nozzle Severance

50 HZ @ 938 GIs peak
50 - 100 Hz @ +12 dB/oct

100 Hz @ 3,750 G's peak
100- 4j000Hz @+6 dB/oct

4o000 - 10p000 Hz @ 150,000 Gts peak

B. Water Landing

Longitudinal Axis Late r &l Axes

Half Sine Pulse Half Sine Pulse

30 G's peak Amplitude 27 G_s peak Amplitude
150 msec Duration 100 msec Duration

C. Parachute Deployment

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

3. 1 Gts peak Amplitude Z. 3 G's peak Amplitude
300 msec Duration 300 msec Duration

B-IOZ
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Input to the SRB Actuator Assembly (Aft Skirt Attach) (Sheet I of 3)

]i I, Acceptance Test Criteria (I rain/axis)

Radial Axis Long, and Tang, Axes

20 Hz @ 0.013 g_/Hz 20 Hz @ 0.0038 gZ/I-Iz
20 - 37 HZ @ +6 dBloct 20 - 57 Hz @ +6 dB/oct

37- 225 Hz @0,045 gZ/Hz 57 - 800 Hz @0,030 gZ/Hz
: 225 - 385 Hz @ -9 dB/oct 800 - 2000 HZ @ -6 dB/oct

• 385 - 800 Hz @ 0.0090 gZ/Hz 2000 Hz @ 0.0048 gZ/Hz
800 - 2000 Hz @ -6 dB/oct

' 2000 Hz @ 0.0015 gZ/Hz

Composite = 4, 5 grins Compositt. = 6, I grins

2, Lift-off Random Vibration Criteria (50 see plus I0 sec/mission in
each axis)

Radial Axis Long. and Tang, Axes

20 Hz @ 0. 014 gZ/Hz _ 20 Hz @ 0.016 gZ/Hz

20 - 35 Hz @ +6 dB/oct 20 - 30 Hz @ +3 dB/oc _.

! 35 - 200 Hz @ 0.043 gZ/Hz 30 - 1000 Hz @0.024 gZ/Hz200 - 280 Hz @ -12 dB/oct 1000 - 2000 Hz @ -3 dB/oct

280 - 1200 Hz @ 0.010 gZ/Hz 2000 Hz @ 0. 012 gZ/Hz
1200 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0. 0062 gZ/Hz
i

Composite = 5.0 grins Composite = 6, 3 grins _

3, Boost Random Vibration Criteria (80 see plus 40 sec/mission in
each axis)

Radial Axis Long, and Tang. Axes •

20 - 200 Hz @ 0.068 gZ/Hz 20 - 800 Hz @0.022 g"/Hz
200 - 360 Hz@-12dB/oct 800 - 2000 Hz @-3 dB/oct

360 - 1000 Hz @ 0. 0068 ga/Hz 2000 Hz @ 0. 0088 gZ/Hz
1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ O.0034 g-'/Hz

Composite = 5.0 grins Composite = 5.8 grins

r!

E- 10"_ b_
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Input to the SRB Actuator Assembly (Aft Skirt Attach) (Sheet 2 of 3)

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 _ @ 0.052 gZ/Hz 20 Hz @ 0. 015 gZ/Hz
Z0 = 3"1 Hz @ +6 dB/oct 20 - 5"/Hz @ +6 dB/oct ,

37 - 27.5 Hz @ 0.18 gZ/Hz 57 - 800 Hz @0.12 gZ/Hz
225 - 385 Hz @ =9 dB/oct 800 - 2000 Hz @ -6dB/oct

385 - 800 Hz@0.036 gZ/Hz 2000Hz @0.019 gZ/Hz
800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 0058 gZ/Hz

Composite = 9.0 grins Composite = 12.2 grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Laterai Axes

3.5 - 5 Hz @0.7 G's peak* 2 - 5 Hz @ 2.0 G'S peak*
5 - 10 Hz @ 0.7 G's peak 5 - 10 Hz @ 0.5 G's peak

10 - 40 Hz @ 1.0 G's peak 10 - 40 Hz @ 3. ? G's peak

* Design Criteria Only

-iii
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: Input to the SRB Acutator Assembly (Aft Skirt Attach} (Sheet 3 of 3)

6. Shock Test Criteria

Tests wiil be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a total o£ six shocks

per mission by mechanical methods or one shock per mission by
ordnance.

A. Ordnance

i
See Input to the SRB Actuator Assembly (Nozsle Attach)

B. Water Landing

Longitudinal Axis Laters_1 Axes

Half Sine Pu/se Half Sine Pulse

30 G's peak Amplitude 27 G's peak Amplitude
IS0 msec Duration I00 msec Duration

C. Parachute Deployment

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

3. I GIs peak Amplitude 2.3 Cts peak Amplitude
300 msec Duration 300 msec Duration

B-IO_

J
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I

Input to the DBM-54 Camera and Electronic Timer (Sheet 1 of 5)

1, Acceptance Test Criteria (1 rain/axis) I

Radial Axis Longitudinal Axis

20 Hz @ 0.023 gZ/Hz g0 Hz @ 0.0050 gZ/Hz
Z0 - 50 Hz@+IgdB/oct Z0 - 140 Hz@+3dB/oct
50 - I00 Hz @0.90 gZ/Hz 140 - 600 Hz @ 0,035 gZ/Hz

100- 180 Hz@-3 dB/oct 600 - gO00 Hz @-9 dB/oct
180 - 600 Hz @ 0.50 gZ/Hz 2000 Hz @ 0.00095 gZ/Hz !
600 - 2000 Hz @ -12 dB/oct

2000 Hz @ 0.0040 gZ/Hz

Composite = 20.3 grins Composite = 5.3 grins
,,a

Tangential Axis

Z0 Hz @ 0.0075 gZ/Hz
F.0 - 50 Hz @ +9 dB/oct
50 - 90 Hz @ 0.12 gZ/Hz
90 - 216 Hz @ -12 dB/oct

216 - 1000 Hz @ 0. 0035 gZlHz
I000 - Z000 Hz @ -6 dBloct [

2000 Hz @ 0.00088 gZ/Hz

Composite = 3,7 grins

P-ln_
B
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+ Input to the DBM-54 Camera and l_lectronic Timer (Sheet 2 of 5)

2. Lift-off Random Vibration Critaria (50 sec plus 10 sec/n_i, ssion in

each aXis)

Radial Axis Longitudinal Axis

20 Hz @ 0. 013 gZ/H-- 20 Hz @ 0.0038 gZ/Hz '
20 - 50 Hz @ +9 dB/0ct 20 - 70 Hz @ +9 dB/oct _ -.

50 - 85 Hz@0,20 gZ/Hz 70 - 120 Hz @0,16 gZ/Hz +_
85 - 140 Hz @-3 dB/oct 120 - 145 Hz @-9 dB/oct J

• ' 140 - 600 Hz @ 0,12 gZ/Hz 145 - 600Hz @0,090 gZ/Hz :
600 - 2000 Hz @ -12 dB/oct 600 - Z000 Hz @ -6 dB/oct

2000 Hz @ C. 0010 gZ/Hz Z000 Hz @ 0.008Z gZ/Hz

Composite = 9.8 grins Composite = 9.6 grins

Tangential Axis

20 Hz @ 0.020 gZ/Hz
20 - 50 Hz @ +9 dB/oct

: 50 - I00 Hz @0.30 gZ/Hz
_ 100 - 310 Hz @ -9 dB/oct

_: 310 - 1000 Hz @ 0.0090 g2/Hz

il I000 - 2000 Hz @ -3 dB/oct
2000 Hz @ 0.0045 gZ/Hz

-_' Composite = 6.7 grins

REPRODUCIBILITY OF THI_
ORIGINAL PAGE 18 POOR



t
J

i

Input to the DBM-54 Camera and Electonic Timer (Sheet $ of 5)
!i

3, Boost Random Vibration Criteria (80 sec plus 40 sec/mission in
each axis)

Radial Axis Longitudinal Axis

Z0 Hz @ 0. 016 gZ/Hz ' Z0 Hz @ 0.00Z6 gZ/H,.
Z0 - 50 Hz @ +9 dB/oct Z0 = 70 Hz @ +9 dB/oct

50 - 600_@0. g5 gZ/Hz 70 - 600 H,. @ 0.10 gZ/Hz '
600 - Z000 Hz @ -IZ dB/oct 600 - Z000 Hz @ -6 dB/oct

Z000 Hz @0.00Zl gZ/Hz Z000 H,. @0.0091 gZ/H,.

Composite = 13, 8 grins Composite = 9.8 grins

Tangential Axis

_ 20H-.@o.o16g'/H-. ,I
: Z0 - 50 Hz @ +9 dB/Oct

i! 50 - 80 H,. @ 0. Z5 gZ/Hz
-_*.: 80 - 380 H,. @ -6 dB/oct

i! 380 - I000 I-I--@ 0.010 gZ/Hz

I! 1ooo-zoooH,.@ -3dS/oct

I! ,ooooComposite = 6.3 grins

O0000006-TSE02



, Inputjto the DBM-54 Camera and rlectronic. Timer (Sheet 4 of 5)
l_ 4. Reentry Random Vibration Criteria (60 sec plus 30 sec/rnission in

each axis}

R adial Axis _,ongitudinal Axi s

• 20 I-Iz @ 0.093 gZ/Hz 20 Hz @ 0.020 gZ/Hz
o 20 - 50 I-Iz @ +12 dB/oct 2_J - 140 Hz @ +3 dBloct

50 - i00 Hz @ 3.60 gZ/Hz 140 - 600Hz @0.14 gZ/Hz
I00 - 180 Hz @ -3 dB/oct 000 - 2000 Hz @ -9 dB/oct j_

180 - 600 Hz @ 2.00 gZ/Hz 2000 Hz @ 0.0038 gZ/Hz
. 600 - 2000 Hz @ -12 dB/oct

2000 Hz @ 0. 016 gZ/Hz _/

Composite = I0.6 grinsComposite -" 40.7 grins

Tangential Axis

20 Hz @ 0. 030 gZ/Hz
20 - 50 Hz @ +9 dB/oct

50 - 90 Hz @ 0.46 gZ/Hz
90 - 216 Hz @ -12 dB/oct

216 - 1000 Hz @ 0.014 gZ/Hz
1000 - 2000 Hz @ -6 dB/o,_ _.

2000 Hz @ 0. 0035 gZ/Hz

Composite = 7,4 grins

B-tO0
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InpUt to the DBM-54 Camera and Flectronic Timer (Sheet 5 of 5)

5. Vehicle Dyn&mics Criteria

Longitudinal Axis Lateral Axes
i

3.5 ° 5 _ @ 1.0 G's peak_ 2 - 5 Hz @ 1,7 G's peak_

5 - 40 Hz @ 1.0 G's peak 5 - 10 Hz @ 0.6 G's peak
10 - 40 _ @ 1.7 G's peak

I

6. Shock Test Criteria i

Tests wiil be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a total of six shocks

per mission by mechanical methods or one shock per mission by
ordnance.

°

A. Forward Skirt/Frustum Separation
4,

50 Hz @ 12 G's peak
50 - 10O Hz @ +IZ dB/oct

i
I00 Hz @ 47 G's peak

=" I00- 4,000 Hz @+6 dB/oct _!
4,000 - I0,000 Hz @ 1,875 G's peak

B. Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

30 G's peak Amplitude Z0 G's peak Ampiitude
150 msec Duration I00 msec Duration

C. Parachute Deployment

Longitudinal Axis Lateral Axes

-). Half Sine Pulse Half Sine Pulse .I
3. I G's peak Amplitude 7.3 G's peak Amplitude
300 msec Duration 300 msec Duration

Design Criteria Onl 7

)

B-II0 /_
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input to the Frustum Recover 7 Beacon (Sheet 1 of 3)

I, Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

Z0 - 40 Hz@ 0.032 gZ/Hz 26 - 800 Hz @ 0.6082 gZ/Hz
40 - 50 Hz @ -6 dB/oct 800 - 2000 Hz @ -9 dB/oct

50 - 600 Hz @ 0.021 gZ/Hz 2000 Hz @ 0. 00052 gZ/Hz ' -
600 - 2000 Hz @ -9 dB/oct "

2000 Hz @ 0. 00058 gZ/Hz Ir

Composite = 4.3 grins Composite = 3.0 grins I

2. Lift-off Random Vibration Criteria (50 sec plus I0 sec/mission in i

each axis) "_

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0i7 gZ/Hz 20 Hz @ 0.011 gZ/Hz

20 - 28 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct :]
28- 800 Hz@ 0.023 gZ/Hz 40 - 900 Hz @0.022 gZ/Hz i
800 - 2000 HZ @ -12 dB/oct 900 - 2000 Hz @ -12 dB/oct :!

2000 Hz @ 0.00069 gZ/Hz 2000 Hz @ 0.00090 gZ/Hz :

Composite = 5.0 grins Composite = 5.0 grins

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in

each axis)

Radial Axis Long. and Tang. Axes

20 - 120 Hz @ 0.012 gZ/Hz 20 Hz @ 0.0028 gZ/Hz
120 - 180 Hz @ +9 dB/oct 20 - 40 Hz @ +3 dB/oct

180 - 800 Hz @ 0.039 gZ/Hz 40 - 120 Hz @ 0.0051 gZ/Hz
800 - 2000 Hz @ -12 dB/oct 120 - 180 Hz @ +9dB/oct

2000 Hz @ 0.0010 g"/Hz 180 - II00 Hz @ 0.020 gZ/Hz
1I00 - 2000 Hz @ -12 dB/oct

2000 Hz @ 0.0033 gZ/Hz

Composite = 6.0 grins Composite = 5.0 grins

r-11_ /
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Input to the Frustum Recovery Beacon (Sheet 2 of 3)
i
i:

i 4. Reentry Random Vibration Criteria (b0 sec plus 30 sec/mission in
i each axis}
i;

Radial Axis Long. and Tang. Axes

Z0 - 40 Hz@ 0.13 gZ/Hz Z0 - 800 Hz @ 0.033 gZ/Hz
40 = 50 Hz @ -6 dB/oct 800 - Z000 Hz @ -9 dB/oct

50 = 600 HZ @ 0. 085 gZ/Hz 2000 HZ @ 0.0OZ1 gZ/Hz
600 - Z000 Hz @ -9 dB/oct

2000 Hz @ 0.0023 gZ/Hz

Composite = 8.6 grins Composite = 6.1 grme

5.._._Yehicle Dynamics Criteria

Longitudinal Axis L ate r al Axe s

3.5 - 5 Hz @ 0.7 G's peak* 2 - 5 Hz @4.3 G's peak*

5 - I0 Hz @ 0.7 G'S peak 5 - I0 Hz @ 0.5 G's peak
I0 - 40 Hz @ I.0 G's peak 10 - 40 Hz @ 4.3 G's peak

* Design Criteria Only

B-112
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Input to the Frustum Recovery Beacon (Sheet 3 of 3)

_ 6o Shock Test Criteria

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a total of six shocks

per mission by mecL,mical methods or one shock per mission by
ordnanc e. _

,

A. Forward Skirt/Frustum Separation _
I

50 Hz @94 Gts peak ii
_ 50 - I00 Hz @ +IZ dB/oct i

: 1OO HZ @375 G's peak 'i
I00 - 4,000 Hz @+6 dB/oct _:

i 4,000 - 10o000 Hz @ 15,000 G's peak[

B. Water Landing

_:/ Longitudinal Axis L:_teral Axes

i: Half Sine Pulse Half Sine Pulse

50 G's peak Amplitude 15 G's peak Amplitude
50 msec Duration 100 msec Duration

C. Parachute Deployment

Longitudinal Axis Lateral Axes

Half Sine Pulse Hall Sine Pulse

0.8 G's peak Amplitude 8. l G's peak Amplitude
300 msec Duration 300 msec Duration

/
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]
Input to the Forward Skirt Beacon Transmitter (Sheet I of 3)

• 1, Acceptance Test Criteria (1 miz_/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0025 gZ/Hz 20 Hz @ 0. 0040 gZ/Hz
20 - 400 Hz @+3 dB/oct 20 - I00 Hz @+3 dB/oct

400 - 800 Hz @ 0.050 gZ/Hz I00 - 1OOO Hz @ 0.020 gZ/Hz
800 - 2000 Hz @ -9 dB/oct 1000 - 2000 Hz @ =6 dB/oct

2000 HZ @ 0.0032 gZ/Hz 2000 Hz @ 0. 0050 gZ/Hz /

Composite = 6.8 grins Composite = 5.4 grins

2. Li_t-off Random Vibration Criteria (50 sec plus I0 Sec/mission in
each axis)

Radial Axis Long. and Tang. Axes i

20 Hz @ 0.0072 gZ/Hz Z0 Hz @ 0. 012 gZ/Hz
20 - 150 Hz @ +3dB/oct Z0 - 100 Hz @+3 dB/oct

150 - 310 Hz@ 0,054 gZ/Hz I00 - 150 Hz @ 0.060 gZ/Hz
310 - 400 Hz @ +6 dB/oct 150 - 180 Hz @ -6 dB/oct

400 - 800 Hz@0.090 gZ/Hz 180 - 1000 Hz @0.040 gZ/Hz
800 - 2000 Hz @ -9 dB/oct I000 = 2000 Hz @ -6 dB/oct

2000 Hz @ 0.0058 gZ/Hz 2000 Hz @ 0. 010 gZ/Hz

Composite = 9.2 grins Composite = 7.8 grins

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in

each axis)

Radial _xis Long. and Tang. Axes

20 Hz @ O.010 gZ/Hz 20 Hz @ 0. 016 gZ/Hz
20 - 400 Hz @ +3 dB/oct 20 - I00 Hz @ +3 dB/oct

400 800 Hz @ 0.20 gZ/Hz I00 I000 Hz @ 0. 080 gZ/Hz !o o _i

800 - 2000 Hz @ -9 dB/oct 1000 . 2000 Hz @ -6 dB/oct _]

2000 Hz @ 0.013 gZ/Hz 2000 Hz @ 0.020 gZ/Hz

Composite = 13.7 grins Composite = I0.8 grins
I
I

/

B- II4 REPRODUCIBILITY OF THI_ t.
ORI(_[NAI, PAUB IB I_OR -

O0000006-TSEO8



i I 7

Input to the Forward Skirt Beacon Transmitter (Sheet 2 of 3)

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 050 gZ/Hz 20 Hz @ 0. 060 gZ/Hz
20 - I00 Hz @+3 dB/oct 20 - 100 Hz @+3 dB/oct ,

100- 200 HZ @0.25 gZ/Hz 100 - 150Hz@0.30 gZ/Hz
200 - 260 Hz @ -6 dB/oct 150 - 235 Hz @ -12 dB/oct i

260 - 600 Hz @ 0.15 g'/Hz 235 - 800 Hz @ 0.050 gZ/I-Iz--_
600 - 2000 Hz @ -9 dB/oct 800 - 2000 Hz @ -6 dB/Oct

2000 Hz @ 0.0041 gZ/Hz 2000 Hz @ 0. 0080 gZ/I-Iz

Composite = 11.9 grins Composite = 9.6 grins -

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3.5 - 5 Hz @ 1.0 Gts peak* 2 - S Hz @ 1.7 Gts peak*
5 - 40 Hz @ 1.0 G's peak 5 - 10 Hz @ 0.6 G's peak

10 - 40 Hz @ 1. ? G*s peak

Design Criteria Only

° " 2" o °o° "_ _ o° "_2o '_- ? o °%° o _oo _..... _: _
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Input to the Forward Skirt Beacon Transmitter (Sheet 3 of 3)

6. Shock Test Criteria

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a total of six shocks

per mission by mechanical methods or one shock per mission by
ordnance.

A. Forward SKirt/Frustum Separation J ",

50 Hz @ 12 G'_peak
50 - 100 Hz @ +12 dB/oct

I00 Hz @47 G's peak
I00 - 4_006 Hz @+6 dB/oct

4,060 - 10, OOOHz @ It875 Gts peak

B. Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

30 G*s peak Amplitude 20 Gts peak Amplitude
150 msec Duration I00 msec Duration

C. Parachute Deployment

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

3. I G1s peak Amplitude 7.3 Gts peak Amplitude
300 msec Duration 300 msec Duration

B-11_
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Input to the Rate Gyro (Sheet | of 3)

1° Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 0025 gZ/Hz 20 Hz @ 0. 0040 gZ/Hz
20 - 400 Hz @+3 dB/oct 20 - 100 Hz@+3 dB/oct

400 - 800 Hz @0.050 gZ/Hz 100 - 1000Hz@0.020 gZ/Hz
800 - 2000 Hz @ -9 dB/oct 1000 - 2000 Hz @ -6 dB/oct ,

2000 Hz @ 0. 0032 gZ/Hz 2000 Hz @ 0. 0050 gZ/Hz
I

CompOsite = 6.8 grins Composite = 5.4 grins

2. Lift-off Random Vibration Criteria (50 sec plus 10 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 0072 gZ/Hz 20 HZ @ 0,012 gZ/Hz
20 - 150 Hz @+3 dB/oct 20 - 100 Hz @+3 dB/oct

150 - 310 HZ @ 0,054 gZ/Hz 100 - 150 Hz @ 0.060 gZ/Hz
310 = 400 Hz @ +6 dB/oct 150 - 180 Hz @ -6 dB/oct

400 - 800 Hz @ 0.090 gZ/Hz 180 - I000 Hz @ 0.040 gZ/Hz
800 - 2000 Hz @ -9 dB/oct 1000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.0058 gZ/Hz 2000 Hz @ 0o010 _Z/Hz

Composite = 9.2 grins Composite = 7.8 grins

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in
each axis)

Radial Axis Lon.g. and Tang. Axes

20 Hz @ 0.010 gZ/Hz 20 Hz @ 0. 016 gZ/Hz
20 - 400 Hz @ +3 dB/oct 20 - 100 Hz @ +3 dB/oct

400 = 800 Hz @ 0.20 gl/Hz 100 - I000 Hz @ 0.080 gZ/Hz
800 - 2000 Hz @ ..9dB/oct I000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.013 gZ/Hz 2000 Hz @ 0.020 g"/Hz

Composite = 13.7 grins Composite = I0.8 grins

B-If7 !
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Input to the Rate Gyro (Sheet 2 of 3)

4, Reentry Random Vibration Criteria (66 sec plus 30 see/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.050 gZ/Hz 20 Hz @ 0.060 gZ/Hz
20 - 10O Hz_+3 dB/oct 20 - 10O Hz @+3dB/oct

100 - 200 Hz @0.25 gZ/Hz 100 - 150 Hz @ 0.30 gZ/Hz ' "
200 - 258 Hz @-6 dB/oct 150 - 235 Hz _-12 dB/oct j
258 - 600 Hz @ 0.15 gZlHz 235 - 800 Hz @ 0.050 gZlHz
600 - 2000 Hz @ -9 dB/oct 806 - 2090 Hz _ -6 dB/oct

2006 Hz @ 0. 6041 gZ/Hz 2600 Hz @ 6. 0080 gZ/Hz

Composite = l i. 9 grins Composite = 9.6 grrns

5. Vehlcle Dynamics Criteria

Longitudinal Axis Lateral Axes

3.5 - 5 Hz @ I. O G's peak* 2 - 5 Hz @ I. 7 G's peak*
5 - 40 Hz @ 1.0 G's peak 5 - 1O Hz _ 0.6 G's peak

I0 - 40 Hz _ I.7 G's peak

* Design Criteria Only

)
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Input to the Rate Gyro (Sheet 3 of 3)

6, Shock Test Criteria

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a total of six shocks

per mission by mechanical methods or one shock ,per mission by
ordr_nce.

A. Ordnance

/

No shock test required.

B. Water Landing

Longitudinal Axis Late r al Axe s

Half Sine Pulse Hal/Sine _ulse

30 G1s peak Amplitude 20 G*s peak Amplitude
150 msec Duration I00 msec Duration

C, Parachute Deployment

Longitudinal Axis Lateral Axes i
Half Sine Pulse Half Sine Pulse

3. I Gts peak Amplitude 7, 3 G*s peak Amplitude
300 msec Duration 300 msec Duration



Input to the Separation Motor DFI Pressure Sensor (Sheet I of 2)

1, Acceptance Test Criteria (1 rain/axis)

Z0 Hz @ 0.0042 8Z/Hz
20 - 32 Hz @ +3 dB/oct

32 Hz @ 0.0065 gZ/Hz
3g - 55 Hz @ +6 dB/oct

55 - 200 Hz @ 0.019 g_/Hz
200 - 315 Hz @ +9 dBloct

315 - 1000 Hz @ 0.075 gZ/Hz '

1000 - Z000 Hz @ -3 dB/oct j
2000 Hz @ O. 038 g'IHz

Composite = 10. 5 grins

2. Lift-off Random Vibration Criteria (50 sec plus 10 sec/mission in

each axis)

20 Hz @ 0. 017 gZ/Hz ]
Z0 - 3Z Hz @ +3 dB/oct I32 Hz __. 0. 026 g"/Hz
32 - 55 Hz @ +6 dB/oct

55 ° 200 Hz @ 0. 077 gZ/Hz
200 - 315 Hz @+9 dB/oct

315 - 1000 Hz @ 0.30 gZ/Hz
1000 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.15 g'_/Hz

Composite = 21.1 grins

3. Bo_.,t Random Vibration Criteria (80 sec plus 40 sec/mission in

each axis)

20 - 800 Hz (_ 0. t2 g"/Hz ,(
800 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.048 gZ/Hz l

I

Composite ffi 13.5 grins ,!
i

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis) i!

1

N/A 1
(
(

i

.t
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Input to the Separation Motor DFI Pressure Sensor (Sheet Z of Z)

5. Vehicle Dynamics Criteria I
' ]

Longitudinal Axis Later al Axe s i

:]

3.5 - 5H_ @0.7 G'speak* Z- 5 Hz@4.3 G's peak*

5 - 10 Hz @ 0.7 G's peak 5 - I0 Hz @ 0.5 G's peak

I0 - 40 Hz @ I.0 G's peak I0 - 40 Hz @ 4.3 G's peak

6. Shock Test Criteria j

Tests will be performed by applying two shocks per mission in each

}= axis (one in each direction or equivalent) for a total of six shocks
_ . per mission by mechanical methods or one shock per mission by
!i ordnance.
i,

Ao Ordnance

50 Hz @ Z4 G's peak
50 - 10O HZ @ +12 dB/oct

I00 Hz @ 94 G's peak
I00 - 4,000 Hz @+6 dB/oct

4,000 - I0,000 HZ @ 3,750 G's peak

B. Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

50 G's peak Amplitude Z7 G's peak Amplitude
50 msec Duration 1O0 msec Duration

C. Parachute Deployment

Lor,_itudinalAxis Lateral Axes

Half Sine Pulse Half Sine Pulse

3. l G's peak Amplitude 8. G's peak Amplitude
300 rcsec Duration 3_0 msec Duration

Desi&_n Criteria Only

Itt,]PRODBCIB[LI'rfOF Tllb
ORI(/_qAL PAGE IS POOR
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Input to Separation Instrumentation Package (Sheet 1 of 3)

11. Acceptance Test Criteria (1 rain/axis)

Radial Axis Long. and Tang. Axes

:_' 20 Hz @ 0.0025 gZ/Hz 20 Hz @ 0. 0040 gZ/Hz
20 - 400 Hz @ +3 dB/oct 20 - 70 Hz @ +6 dB/oct

400- 1000 Hz@0.050 gZ/Hz 70 - 15_ Hz @0.050 gZ/Hz , -
: I000 - 2000 Hz @ -6 dBloct 150 - 220 Hz @ -6 dBloct

_ 2000 Hz @ 0.012 gZ/Hz 220 - 1500 Hz @ 0.022 gZ/Hz j

: 1500 - 2000 Hz @ -6 dB/oct
2000 Hz @ 0.012 g2/Hz

Composite = 8.0 grins Composite = 6.7 grrns

2. Lift-OffRandom Vibration Criteria (50 sec plus I0 sec/rnission in

each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0072 gZ/Hz 20 Hz @ 0.012 gZ/Hz
20 - 150 Hz @ +3 dB/oct 20 - 70 Hz @ +6 dB/oct

150 - 310 Hz @ 0.054 gZ/Hz 70 - 150 Hz @ 0.15 gZ/Hz
310 - 400 Hz @ +6 dB/oct 150 - 370 Hz @ -6 dB/oct

400 - 800 Hz @ 0.090 gZ/Hz 370 - 1500 I-Iz@ 0.046 gZ/Hz
800 - 2000 Hz @ =6 dB/oct 1500 - 2000 I-Iz@ -6 dB/oct

2000 Hz @ 0.014 gZlHz 2000 Hz @ 0.025 gZ/Hz

Composite = 9.9 grrns Composite -"I0. I grins

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0. 010 gZlHz 20 Hz @ 0.016 gZ/Hz
20 - 400 Hz @ +3 dB/oct 20 - 70 Hz @ +6 dB/oct

400 - I000 Hz @0.20 gZ/Hz 70 - 150 Hz @0.20 gZ/Hz
I000 - 2000 Hz @ -6 dB/oct 150 - 220 Hz @ -6 dB/oct

2000 Hz @ 0.050 gZ/Hz 220 - 1500 Hz @ 0. 090 g2/Hz
1500 - 2000 Hz @ -6 dB/oct

2000 Hz _ 0. 050 gZ/Hz

Composite = 16. I grins Composite = !3.4 grrns ,

B-122
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Input to Separation Instrumentation Package (Sheet 2 of 3)

! I 4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis}

Radial Axis Long. and Tang. Axes

. 20 Hz @ 0.050 gZ/Hz 20 Hz @ 0. 052 gZ/Hz
: 20 - I00 Hz @+3 dB/oct 20 - I00 Hz @+5 dB/oct _i

100 - 200 Hz@0.25 gz/H.z 100 - 150 Hz@0.75 gZ/I"Iz
200 - 258 Hz @-6 dB/oct 150 - 258Hz @ -15 dB/oct

, 258 - 600 Hz @ 0. 15 gZ/I-'Iz 258 - 800 Hz @ 0.0.50 gZ/Hz
600 - 1028 Hz @-9 dB/oct 800 - 943 Hz @-6 dB/oct

1028 - 2000 Hz @ 0. 030 gZ/Hz 943 - 2000 Hz @ 0. 036 gZ/Hz ;i
:1

Composite = 12.6 grins Composite = 12.7 grins --,'_

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3.5 - 5 Hz @ 1.0 G's peak* 2 - 5 Hz @ 1.7 G's peak* /.t.i5 - 40 Hz @ 1.0 G's peak 5 - 10 Hz @ 0.6 G's peak

[ 10 - 40 Hz @ 1.7 G's peak

* Design Criteria Only



Input to Separation Instrumentation Package (Sheet 3 of 3)

6, Shock Test Criteria

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a _otal of six shocks

per mission by mechanical methods or one shock per mission by
ordnance.

A,---E.T_/SR B Separation

50 Hz @ 12 G's peak !
50 - I00 Hz @ +12 dB/oct

100 Hz @ 47 G's peak
I00 - 4,000 Hz @+6 dB/oct

4,000 - 10,000 Hz @ I, 875 G's peak

B. Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse
30 G's peak Amplitude 20 G's peak Amplitude

150 msec Duration 100 msec Duration !

C. Parachute Deployment j

.. Longitudinai Axis L ate r al Axe s

Half Sine Pulse Half Sine Pulse

_ 3. I G's peak Amplitude 7.3 G's peak Amplitude
300 msec Duration 300 msec Duration

P,- 124
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Input tO the Barometric Altitude SWitch (Sheet I of 3)

I. Acceptance Test Criteria (I rain/axis)

Radiai Axis Long. and Tang. Axes

Z0 - 60 Hz @ 0.012 gZ/Hz Z0 Hz @ 0.00070 gZ/Hz
60 - 163 Hz @ +3 dB/oct Z0 - 40 Hz @ +3 dB/oct

163 = 340 Hz @0.032 gZ/Hz 40 - 120 Hz @0.0014 gZ/Hz
340 - 2000 Hz @ -6 dB/oct IZ0 - 200 Hz @+9dB/oct

Z000 Hz @ 0. 00095 gZ/Hz 200 - 1400 Hz @ 0. 0075 gZ/Hz (
1400 - Z000 Hz @ ..IZ dB/oct

2.000 Hz @ 0.0018 gZ/Hz

Composite = 4.2 grins Composite = 3.4 grins

2. Lift-offRandom Vibration Criteria (50 sec plusI0 sec/mission in

each axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.017 gZ/Hz 20 Hz @ 0.011 gZ/Hz
20 - 50 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct

50 - 700 Hz @ 0. 040 gZ/Hz 40 - 1400 Hz @ 0.022 gZ/Hz
700 - 2000 Hz @ -IZ dB/oct 1400 - Z000 Hz @ -12 dB/oct

2000 Hz @ 0.00069 gZ/Hz Z000 Hz @ 0. 0053 gZ/Hz

Composite = 6.0 grins Composite - 6.0 grins

3. Boost Random Vibration Criteria (80 sec plus 40 sec/mission in

each axis)

Radial Axis Long, and Tang. Axes

20 - 120 Hz @ 0.0083 gZ/Hz 20 Hz @ 0. 0028 g_/Hz
120 - 230 Hz @ +9 dB/oct 20 - 40 Hz @ +3 dB/oct !

230 - 670 Hz @ 0.054 g_/Hz 40 - 120 Hz (_0.0056 gZ/Hz i
670 - Z000 Hz @ -1Z dB/oct IZ0 - 200 Hz (3+9 dB/oct !

Z000 Hz @ 0,00069 gZ/Hz 200 - 1400 Hz @ 0.030 gZ/Hz
1400 - 2000 Hz @ -12 dB/oct

2009 Hz @ 0. 0070 g'/Hz

Composite = 6.3 grins Composite = 6.9 grrns

J

i
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Input to the Barometric Altitude Switch (Sheet 2 of 3)

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 - 60 Hz @ 0. 048 gZ/Hz 20 - 1400 Hz @ 0. 016 gZ/Hz
60 - 163 Hz @ +3 dB/oct 1400 - 2000 Hz @ -12 dBloct

163 - 340 Hz @0.13 g|/Hz 2000Hz @0.0039 gZ/Hz '
340 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 0038 gZ/Hz i

Composite = 8.4 grins Composite = 5. Z grins

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes 1

3.5 - 5 Hz @ 0.7 G's peak _,c 2 - 5 Hz @ 4..3 GIs peak*
5 - 10 Hz @ 0.7 G's peak 5 - I0 Hz @ 0.5 G's peak

10 - 40 Hz @ I, 0 G_s peak 10 - 40 Hz @ 4.3 GWs peak

Design Criteria Only
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,:, Input to the Barometric Altitude Switch (Sheet ,3 of 3)

6. ShOck Test Criteria :1

,t
,_ Tests will be performed by applyin s two shocks per mission in each ii

_" axis (one in each direction or equivalent) for a total of six shocks

per mission by mechanical methods or one shock per mission by

ordnance.

.... A. Forward Skirt/Frustum Separation '

!_. 50 Hz @ 1,: G's peak J",
='" 50 - I00 Hz @ +12 dB/oct ii

_ I00 Hz @ 47 G's peak __
I00 - 4,000 Hz @+6dB/oct •

4,000 - I0,000 Hz @1,875 G's peak

B. Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

50 Gts peak Amplitude 15 G's peak Amplitude
S0 msec Duration i00 msee Duration

C. Parachute Deployment

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

0.8 G's peak Amplitude 8. I G's peak Amplitude
300 msec Duration 300 msec Duration

B-127
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Input to the SRB Connectors_ (Sheet 1 of 3)

1° Acceptance Test Criteria (1 rain/axis)

20 Hz @ 0.75 gZ/Hz
20 - 40 Hz @ +3 dB/oct

• 40 - 60 HZ @ I. 50 gZ/Hz
60 - 73 Hz @ -6 dB/oct

73 - 97 Hz @ 1.00 gZ/Hz
97 - 120 Hz @ +12 dB/oct

120- 200 Hz@2.28 gZ/Hz
200- 235 Hz @ -15 dB/oct

235 ---660 Hz @ 1.00 gZ/Hz
660 - 1050 Hz @ -9 dB/oct

1050 - 1400 Hz @ 0.25 g2/Hz
1400 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.082 gZ/Hz

Composite = 34.1 grins

2. Flight Random Vibration Criteria (4 rain plus 2 rain/mission in each
axis)

20 Hz @ O. 22 gZ/Hz
20 - 40 Hz @ +3 dB/oct

40 - 60 Hz @ 0.44 gZ/Hz
60 - 108 Hz @ +3 dB/oct

108 - 168 Hz @0.80 gZ/Hz
168- 180 Hz@+9 riB/oct

180- 530 Hz@ 1.00 gZ/Hz
530- 800 Hz@+3 dB/oct

800 - 1200 Hz @ I. 50 gZ/Hz
1200 - 2006 Hz @ -6 dB/oct

2000 Hz @ 0.55 gZ/Hz

Composite = 46.0 grins

These random vibration criteria represent an envelope of the applicable
zonal criteria. These criteria are inputs to components having

_.ttached connectors; thereforep the test setups should include
component dynamic simulations.

B - 12 8 ,_I
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Input to the SRB Connectors (Sheet 2 of 3)

3, Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

20 Hz @ 3. O0 gZ/Hz
20 - 40 Hz @ +3 dB/oct

40 - 60 Ha @ 6.00 g2/Hz
60 - 73 Hz @ -6 dB/oct

73 - 97 Hz @ 4.00 gZ/Hz _
97 - 120 Hz @ +12 dB/oct i

120 - 200 Hz @ 9.12 gZ/Hz
200 - 235 Hz @ -15 d]3/oct

235 - 660 Hz @4.00 gZ/Hz
660 - 1050 Hz @ -9 dB/oct

1050 - 1400 Hz @ 1.00 gZ/Hz 11
1400 - Z000 Hz @ -9 dB/oct

2000 Hz @ 0.33 gZ/Hz

Composite = 68.3 grins

4. Vehicle Dynamics Criteria

Longitudinal A xis Late ral Axe s ,

3.5 - 5 Hz @ 1.0 G's peak*" 2 - 5 Hz @ 4.3 G's peak_'
5 - 40 Hz @ 1.0 G's peak 5 - 10 Hz @ 0.6 Gts peak

10 - 40 Hz @ 4.3 GWs peak

* Design Criteria Only

ii
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input to the SRB Connectors (Sheet 3 of 3)

5. Shock Test Criteria

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a total of six shocks
per mission by mechanical methods or one shock per mission by
ordnanc e.

A. Forward Skirt/Frustum Separation

50 Hz @ 188 Gts peak
50 - 100 Hz @ +12 dB/oct

I00 Hz _ 750 G's peak
i00 - 4,000 Hz @+6 dB/oct

4,000 - 10,000 Hz @ 30, O0O GLs_peak

B. Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

50 G's peak Amplitude %7 G's peak Amplitude
50 msec Duration 100 msec Duration

C. Parachute Deployment

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

3. I G's peak Amplitude 8. I G's peak Amplitude
500 msec Duration 300 rnsec Duration

B-130
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_, Input to the SRM Safe and Arm Device (Sheet 1 of 2)

1. Acceptance Test Criteria (i rain/axis)

20 - 50 Hz @ 0. 0050 gZ/Hz
50 - 150 Hz @ ¨�dB/oct

150 - 500 Hz @0.015 gZ/Hz
500 - _000 Hz @ -6 dB/oct

Z000 Hz @ 0. 00095 gZ/Hz

Composite = 3.4 grrns

2. Flight Random Vibration Criteria (4 rain plus 3 rnin/mission in
each axis)

Z0 - 50 H_ @ 0. 020 gZ/Hz
50 - 150 Hz @ +3 dB/oct "

150 - 500 Hz @ 0.060 gZ/Hz
500 - 2000 Hz @ -6 dB/oct

Z000 Hz @ 0. 0038 gZ/Hz

Composite = 6.9 grins

3. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Z0 Hz @0.0030 gZ/Hz
20 - 200 Hz @ +3 dB/oct

200 - 650 Hz @0,030 gZ/Hz
650 - Z000 Hz @ -9 dB/oct

Z000 Hz @ 0.0010 gZ/Hz

Composite = 5.(Igrins

4. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axes

3.5 - 5 Hz (3 1.0 G's peak ::._ 2 - 5 Hz @ 1.7 G's peak::'

5 - 40 Hz @ 1.0 G's peak 5 - l0 Hz (3 0.6 G's peak

I0 - 40 Hz _' I.7 G's peak

_:Design Criteria Only



Input to the SRM Safe and Arm Device (Sheet 2 of 2)

5. Shock Test Criteria

Tests will be performed by applying two shocks per mission in each
axis (one in each direction or equivalent) for a total of six shocks
per mission by mechanical methods or one shock per mission by
ordnanc e.

A. Ordnance Shock

No shock test required, ir

B. Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

30 G's peak Amplitude 20 GWs peak Amplitude I
150 rnsec Duration 100 tnsec _l_,'n_n,_' i

C, Parachute Deployment

Longitudinal Axis Late r al Axe s

Half Sine Pulse Half Sine Pulse

3. I Gts peak Amplitude 7.3 Gts peak Amplitude
300 msec Duration 300 msec Duration

RF_I_ODUCiBILITYOF TH8
,_i_.IGINAGPAGi_IS POOR
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APPENDIX C

VIBRATION AND SHOCK CRITERIA
j

FOR i

SPECIFIC COMPONENTS

COMMON TO THE

SPACF. SHUTTLE ET AND SRB

....... ...................._.___, °_..................... ,_....._,,_,......_ ,-,'_.o'_"i:.,.o,__,,o :_...._;/,-_:_:_,o,.......W_--_._-_Ooo_ _i,,__°_,__ _o
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Input tO tho ET/SRB Range Safety Antenna (Sheet 1 of 3)

I. Acceptance Test Criteria (I minlaxis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.15 gZ/Hz 20 Hz @ 0.043 gZ/Hz
20 - 50 Hz @ +6 dB/oct Z0 - 40 Hz @ +6 dB/oct

so- 100Hz@l.00_/Hz 40- 315Hz@0.17_/Hz
I00 - 160 Hz @ -q dB/oct 315 - 450 Hz @ +9 dBloct

16o- 315Hz @ o.z5gz/Hz 450 - S00Hz @ 0.50gz/Hz i
315 - 500 Hz@+9 dB/oct 800 * 2000 Hz @ -9 dB/oct

5oo- 8ooHz @ t.00 gZlH_- Z000Hz @ o.o3zgZlHz
800 - 2000 Hz @ -10 dB/oct

zoooHz @ 0.047gZlHz

Composite = 29. 0 grins Composite = ZO. 8 grins

2. Lift-off Random vibration Criteria (Z50 sec/axis}

Radial Axis Long, and Tang. Axes I

zoHz@ 0.010_/Hz Z0Hz@ 0.00Z6g'/_z '_
20 - II0 Hz @ +6 dB/oct 20 - 60 Hz @ +10 dB/oct i

]lo- 350Hz@0.30g_IHz 60- Z05Hz@0.10gZlHz
350 - 500 Hz @+I0 dB/oct 205 - 350 Hz @+9 dB/oct

500- 800Hz@ 1.00g2/Hz 350- 800Hz@0.50g_/Hz
800 - 2000 Hz @ -6 dB/oct 800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.16 gZ/Hz 2000 Hz @ 0.082 gZ/Hz

Composite = 30.6 grins Composite = 2Z. 8 grins



i o
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_" Input to the ET/SRB Range Safety Antenna (Sheet 2 of 3)

!.

_'" 3. Boost Random Vibration Criteria (880 sec/ax!s)

! : Radial Axis Long. and Tang. Axes

_i , 20 HZ @ 0.62 gZ/Hz 20 Hz @ 0. "8 g_/Hz20 - 50 Hz @ +6 dB/oct 20 - 40 Hz @ +6 dB/oct

50- 100 Hz@4.00 gZ/Hz 40 - 315 Hz @0.70 _/,Hz
I00 = 160 Hz @ -9 dB/oct 315 - 450 Hz @+gdB/oc _

160 = 315 Hz @ 1.00 gZ/Hz 450 - 800 Hz @ 2.00 gZ/Hz-
315 - 500 Hz @+9dB/oct 800 - 2000 Hz @ =9 dB/oct

500- 800Hz@4.00_IHz 2000Hz@0.]3gZ/Hz
800 - 2000 Hz @ il0 dB/oct

2000 Hz @ 0.19 g_/Hz

CompOsite = 58.0 grins Composite = 41.7 grins

4. Reentry Random Vibration Criteria (660 sec/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.026 _/Hz 20 Hz @ 0.016 _/Hz
20 - 250 Hz @+6 dB/oct 20 = 100 Hz @+3 dB/oct

250- 600 Hz @4.00 gZ/Hz I00- 150 Hz @0.080 gZ/Hz
600 - 2000 Hz @ =12 dB/oct 150 = 225 Hz @ =9 dB/oct

2000 Hz @.033 #/Hz 225 - 1000 Hz @ 0.023 gZ/Hz
i000 - 2000 Hz @ =6 dB/oct

2ooo Hz@0.0058 gz/H,-

Composite = 50. 2 grins Composite = 6.4 grins"
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;J_ Input to the ETISRB Range SafetyAntenna (Sheet3 of 3)

i 5. Vehicle DTnamics Criteri&

: Longitudinal Axis Late r al Axe s

3.5 - 5 Hz @ 1.0 G's peak* 2 - 5 Hz @ 1.7 G's peak*
5 - 40 Hz @ I.0 G's peak 5 - I0 Hz @ 0.8 G's peak

|0 - 40 Hz @ I,7 G's _eak

6. Shock Te.t Criteria

Tests will be performed by applying two shocks per mission in
each axis (one in each direction or equivalent) for a total of six
shocks per mission by mechanical methods or one shock per
mission by ordnance.

A. Ordnance

50 Hz @ 188 G'S peak
50 - 100 Hz @ +12 dB/oct

100 Hz @ 750 G's peak
100 - 4j000 Hz @+6 dB/oct

4, 000 - 10,000 Hz @ 30, 0C.0 G's peak

B, Water Landing

._,_ngitudinal Axis Late r al Axe s

Half Sine Pulse Half Sine Pulse

30 G's peak Amplitude 20 G's peak Amplitude
150 msec Duration 100 msec Duration

C. Parachute Deployment

Longitudinal Axis Lateral Axe s

Half Sine Pulse Half Sine Pulse

3. 1 G's peak Amplitude 7.3 G's peak Amplitude
300 msec Duration 300 msec Duration

_,Design Criteria Only

C-3
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Input to the ET/SRB Range Safety Batteries (Sheet 1 of 3)

I. Acceptance Test Criteria (I rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.10 gZ/Hz 20 Hz @ 0. 0040 gZ/H2
20- I00 Hz @+6 dB/oct 20 - I00 Hz @+3 dB/oct

100 - 170 Hz @ 0.25 g_/Hz 100 - 360 Hz @ 0.020 _/Hz
170- 2000 Hz @-3 dB/oct 360 - 500 Hz @+gdB/oct

Z000 Hz @0.022 _'lHz 500 - 800 Hz @ 0.055 gZ/Hz j
800 - 2000 Hz @ -6 dB/oct

20o0 Hz @ 0. 0087 gZ/Hz

Composite = I I. 4 grins Composite = 7.3 grins

2. Lift-off Random Vibration Criteria (250 sec/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.0072 gZ/Hz 20 Hz @ 0. 012 _/HZ
20- 100 Hz @+9 dB/oct 20 - 100 Hz @+3 dB/oct

100 - 170 Hz @ 0.95 _/Hz 100 - 240 Hz @ 0.060 g2/Hz
170 - 2000 Hz @ -3 dB/oct 240 - 400 Hz @+6 dB/Oct

2000 Hz @0.082 g_IHz 400 - 800 Hz @ 0.16 gZ/Hz
800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 026 _/Hz

Composite = 22.1 grins Composite = 13.0 grins

3. BOOst Random Vibration Criteria (880 sec/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.042 gZ/Hz 20 Hz @ 0.016 gZ/Hz
20 - 100 Hz @+6 dB/oct 20 - 100 Hz @+3 dB/oct

10o - i7o _:z @ 1.0o gZ/Hz 100 - 360 Hz @ 0.080 gZ/Hz
170 - 2000 Hz @ -3 dB/oct 360 - 500 Hz @ +9 dB/oct

' 2000Hz@0.090g_/Hz 500- 800Hz@O. ZZg_/Hz
800 - 2000 Hz @ -6 dB/oct

2000 Hz _ 0.035 g:/Hz

Composite = 22.8 grins Composite = 14. 7 gr,_s

C-4 !
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Input to the ET/SRB Range Safety Batteries (Sheet Z of 3)

4. Reentry Random Vibration Criteria (60 sec plus 30 sec/mission in
each axis)

Radial Axis Long. and Tang. Axes

20 Hz t_ 0. 050 _/Hz 20 Hz @ 0. 060 gZ/Hz ' -'i
20 ° I00 Hz @+3 dB/oct 20 - 100 Hz @+3 dB/oct

100 - ZOO Hz @0.25 _/Hz 100- 150 Hz @0.30 g_/Hz t
200 - Z60 Hz @ -6dB/oct 150 - 235 Hz @ -lZ dB/oct

260 - 600 Hz @0.15 gZ/Hz Z35 - 800 Hz @ 0.050 8Z/Hz
600 - 2000 Hz @ -9 dB/oct 800 - 2000 Hz @ -6 dB/oct

zooo H=@0.004t _/Hz zo0o Ha @0.0080 g=/H=

Composite = I I. 9 grrr_s Composite = 9.6 grins

C-5
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Input to the ET/SRB Range Safety Batteries (Sheet _. of 3)

5. Vehicle Dynamics Criteria

Longitudinal Axis Late r al Axe s

3.5 - 5 Hz @ 1.0 G'S peak* 2 - 5 Hz @ 1.7 G's peak*
5 - 40 Hz @ 1.0 G's peak 5 - I0 Hz @ 0.8 G's peak

I0 - 40 Hz @ I.7 G's peak
/i

6. Shock Test Criteria

Tests will be performed by applying two shocks per mission in
each axis (one in each direction or equivalent) for a total of six
shocks per mission by mechanical methods or one shock per .,

mission by ordnance.

A. Ordnance

50 Hz @ 12 G's peak
50 - 100 Hz @ +lZ dB/oct

1O0 Hz @ 47 G's peak
100 - 4,000 Hz @+6 dB/oct

4, 000 - 10,000 Hz @ 1,875 G's peak

B. Water Landing

Longitudinal Axis Lateral Axe s

Half Sine Pulse Half Sire Pulse

30 G's peak Amplitude 20 G's peak Amplitude
150 msec Duration lO0 msec Duration

C. Parachute Deployment

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse Ii
3. I G's peak Amplitude 7.3 G's peak Amplitude |

300 msec Duration 300 msec Duration ,

Design Criteria Only :i

I
1
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Input to the ET/SRB Range Safety Couplers, Receiver and Decoder
(Sheet 1 of 3)

1. Acceptance Test Criteria (l rain/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0, 050 _/Hz 20 Hz @ 0.0087 _/Hz
20 - 40 H _- @ +3 dBloct 20 - 40 Hz @ +3 dBioct ,

40- 84 Hz@0.10g_/Hz 40 . 105 Hz@0.017 _/Hz
64 - I00 Hz@+6 dB/oct 105 .. 330 Hz @+3 dB/oct

I00 - 170 Hz @0.25 _/Hz 330 - 950 Hz @ 0.055 _/Hz

1.70 - 2000 Hz @ -3 dB/oct 950 - 2000 Hz @ -6 dB/oct I
2000 Hz @ 0,022 g'/Hz 2000 Hz @ 0,012 _/Hz

Composite = II..5 gr-rns Composite = 8.4 grins ....=

2. Lift-off Random Vibration Criteria (250 sec/axis)

Radial Axis Long. and Tang. Axes _i

2o Hz @0. l0 g/Hz 20 Hz @0.050 g/Hz
20 - 40 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct

40- 60 Hz @0.20 _/Hz 40- 315 Hz @ 0.10 gZ/Hz
b0 - I00 Hz @+gdB/oct 315 - 400 Hz @+6 dB/oct

I00 - 170 Hz _0.95 gZ/Hz 400- 800 Hz @ 0.16 gZ/Hz

170 - 2000 Hz @ -3 dB/oct 800 - 2000 Hz @ -6 dB/oct !I
2000 Hz @ 0.082 g_/Hz 2000 Hz @ 0.026 g_/Hz ,'t

11

Composite = 22.2 grins Composite = 13. 4 grins I

I
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=" input to the ET/SRB Range Safety Couplers, Receiver and Decoder
_ (Sheet 2 of 3) (

i! 3. Boost Random Vibration Criteria (880 sec/axis)

i

li Radial Axis Long. and Tang. Axes

20 Hz @ 0.20 g_IHz 20 Hz @ 0. 035 g_IHz
20 - 40 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct

40 - 64 Hz @0,40 _/Hz 40 - 105 Hz @ 0.070 _/H_.
i 64 - I00 Hz @+6 dB/oct 105 - 330 Hz @+3 dB/oct

100 - 170 Hz @ 1.00 g_/Hz 330 - 950 Hz @ 0.22 g2/Hz
170 - 2000 Hz @ -3 dB/oct 950 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 090 gg/Hz 2000 Hz @ 0. 050 gZ/Hz

COmposite = 23.0 grins Composite = 16.8 grins

4. Reentry Random Vibration Criteria (660 sec/axis)

Radial Axis Long. and Tang. Axes

zoHz @ 0.38gZ/Hz ZOHz @ 0.54g/Hz
20 - 70 Hz @ +3 dB/oct 20 - 34 Hz @ +3 dB/oct

70 - 90 Hz @ I.20 gZ/Hz 34 - 50 Hz @ 0.90 gZ/Hz
90 - 115 Hz @ -12 dB/oct 50 - 80 Hz @ -12 dB/oct

115 - 250 Hz@0.44 g_/Hz 80 - 450 Hz @ 0.15 {/Hz
250 - 550 Hz @ -12 dB/oct 450 - 2000 Hz @ -3 dB/oct

550 - 1000 Hz @ 0.0;:0 gZ/Hz 2000 Hz @ 0.034 g2/Hz
I000 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.0050 gZ/Hz

Composite = 13. o grins Composite = 13.8 grins

C-8
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Input to the ET/SRB Range Safety Couplers, Receiver and Decoder
(Sheet 3 of 3)

5. Vehicle Dynamics Criteria

Longitudinal Axis Lateral Axe s

3.5 - $ Hz @ 1.0 G_s peak* 2 - 5 Hz @ 1.7 G's peak*
5 - 40 Hz @ 1.0 G's peak 5 - I0 Hz @ 0.8 Gts peak

I0 - 40 Hz @ I. 7 G's peak , _

6. Shock Test Criteria j

Tests will be performed by applying t_ shocks per mission in
each axis (one in each di_-ection or equivalent) for a total of six

shocks per mission by mechanical methods or one shock per
mission by ordnance.

A. Ordnance

50 Hz @ 12 G's peak
50 - 100 Hz @ +12 dB/oct

100 Hz @ 47 G's peak
100 - 4,000 Hz @+6 dB/oct

4,000 - 10,000 Hz @ 1_875 G's peak

B, Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sine Pulse

30 Gts peak Amplitude 20 G's peak Amplitude
150 msec Duration 100 msec Duration

C. Parachute Deployment

Longitudinal Axis Lateral Axe s

Half Sine Pulse Half Sine Pulse

3. 1 G's peak Amp!itude 7.3 Gts peak Arnplitude
300 msec Duration 300 msec Duration

'_ Design Criteria Only

J
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Input to the ET/SRB Range Safety Safe and Arm Device
I

{Sheet I of 3)

10 Acceptance Test Criteria (l rain/axis)

Radial Axis Long, and Tang. Axes

20 Hz @ O.035 gZ/Hz 20 Hz @ O.0070 g2/Hz
20 - 40 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct

40 - 53 Hz @ 0.070 g_/Hz 40 - 95 Hz @ 0.014 _/Hz
53 - I00 Hz @+6dB/oct 95 - 250 Hz @+3 dB/oct I

100 - i70 Hz @ 0.25 g_/Hz 250- 440 Hz @ 0.037 g_/Hz
170 - 2000 Hz @ -3 dB/oct 440 - 500 Hz @+9 dB/oct

2000 Hz @ 0.022 gZ/Hz 500 - 800 Hz @ 0.055 _/Hz
800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0. 0087 g_/Hz

Composite = 11.4 grins Composite = 7.6 grins

2. Lift-off Random Vibration Criteria (250 sec/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.075 g_/Hz 20 Hz @ 0.040 gZ/Hz
20 - 40 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct

40 - 54 Hz @0.15 g_/Hz 40 - 280 Hz @0.080 _/Hz
54 - 100 Hz @+gdB/oct 280 - 400 Hz @+6 dB/oct
I00 - 170 Hz @ 0.95 g_/Hz 400 - 800 Hz @ 0.16 gZ/Hz
170 - 2000 Hz @ -3 dB/oct 800 - 2000 Hz @ -6 dB/oct

2000 Hz @ 0.082gZ/Hz 2000 Hz @ 0.026gZ/Hz

Composite = 22, 2 grins Composite = 13.2 grins

C=IO /
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_the ET/SRB RPnge Safety Safe and Arm Device
(Sheet 2 of 3)

3. Boost Random Vibration Cr _tcria (880 sec/&xis)

Radial Axis Long. and Tang. Axes

20 HZ @ 0.14 g_/Hz 20 Hz @ 0.028 gZ/Hz
20 - 40 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct
40- 53Hz@O. ZS_/Hz 40- 95_z@O, 056gZ/Hz
53 - 100 Hz @+6 dB/oct 95 - 250 Hz @+3 dB/oct

I00 - 170 Hz @ 1.00 gZ/Hz 250- 440 Hz @ 0.15 g_/Hz
170 - 2000 Hz @ -3 dB/oct 440 - 500 Hz @+9 dB/oct

2000 Hz@0.090 {lHz 500 - 800 Hz @0.22 gz/Hz
800 - Z000 Hz @ -6 dB/oct

zooo Hz @o. 035 _/Hz

Composite = 22.9 grins Composite = 15.2 grins

4, Reentry Random Vibration Criteria (660 sec/axis)

Radial Axis Long. and Tang. Axes

Z0Hf@0. S0g_/Hz Z0- 40Hz@0.75&I/Hz
Z0 - 40 Hz @ +3 dB/oct 40 - 60 Hz @ -12 dB/oct

40 - S0 Hz @ 1.00 gZlHz 60 - 400 Hz @ 0.13 gZlH,
60 - 75 Hz @ -12 dB/oct 400 - 2000 Hz @ -3 dB/oct

75 - 230 Hz @ 0.36 gZ/Hz 2000 Hz @ 0.026 {/Hz
230 - 500 Hz @ -12 dB/oct

500- 1000 Hz @0.017 gZ/Hz
1000 - 2000 Hz @ -6 dB/oct

2oooHz @ 0.0042gZlHz

Composite = 11.9 grins Composite = 12.2 grins



Input to the ET/SRB Range S_fety Safe anl Arm Device
(Sheet 3 of 3)

S. Vehicle Dynamics Criteria

Longitudinal Axis Late ral Axe s

3. S - 5 Hz @ 1.0 G's peak* Z - 5 Hz @ 1.7 G's peak*
5 - 40 Hz @ 1.0 G's peak 5 - I0 Hz @0.8 G's peak , .:

10 - 40 Hz @ 1.7 G's peak
/

6. Shock Test Criteria

Tests will be performed by ,_pplying two shocks per mission in
each axis (one in each direction or equivalent) for a total of six

ahoCks per mission by mechanical methods or one shock per
mission by ordnance.

A. Ordnance

S0 Hz @ IZ Gts peak
50 - I00 Hz @ +IZ dB/oct

I00 ._Iz @ 47 G's peak
I00 - 4,000 Hz @+6 dB/oct

4,000 - I0,000 Hz @ 1,875 G's peak

B, Water Landing

Longitudinal Axis Lateral Axe s

_aif Sine Pulse Half Sine Pulse

30 Gts peak Amplitude 20 G's peak Amplitude
IS0 rnsec Duration I00 msec Duration

C. Parachute Deployment

Longitudinal Axi_ Lateral Axe s

Half Sine Pulse Half Sine Pulse

3. I G's peak Amplitude 7.3 G's peak Amplitude
300 msec Duration 300 msec Duration

i-_ • Design Criteria Only

t

._ C=12 #.]
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Input to the ET/SRB NSI Detonator (Sheet 1 of 3)

1. Acceptance Test Criteria (1 rain/axis)

RadialAxis Long. and Tang. Axes

ZOHz @0.050 8Z/Hz Z0 Hz _ 0.050 gZ/Hz
20 - 40 Hz @ +3 dBloct 20 - 't0 Hz @ +3 dB/oct ' "

40 - 60 Hz @ 0. I0 gZ/Hz 40 - 220 Hz @ 0. I0 gZ/Hz
60 - 100 Hz @+6 dB/oct Z20 - 600 Hz @+6 dB/oct I

100 - 350 Hz @ 0.25 gZ/Hz 600 - 1000 Hz @ 0.75 8Z/Hz
350 - 600 Hz @+6 dB/oct 1O00 - 2000 Hz @ -7 dB/oct

600- loooHz @ 0.75&_IHz Z000Hz @ 0.15gZlHz
1000 - 2000 Hz @ -7 dB/oct

zoooHz @ 0.15gZ/Hz

Composite = 28.7 grins Composite = 28.3 grins

2. Flight Random Vibration Criteria (4 rain plus 2 rain/mission in
each axis)

Radial Axis Long. and Tang. Axes

zo Hz @ 0.Z0 gZ/Hz Z0 Hz @ 0.Z0g_/Hz
_-_ 20 - 40 Hz @ +3 dB/oct 20 - 40 Hz (_+3 dB/oct

40 - 60 Hz @ 0.40 gZ/Hz 40 - 220 Hz _ 0.40 g_/Hz
60 - I00 Hz @+6 dB/oct 220 - 600 Hz t@ +6 dB/oct

I00 - 350 Hz @ 1.00 gZlHz 600 - I000 Hz (_ 3.00 gZlHz
350 o 600 Hz @+6 dB/oct I000 - 2-000 Hz ('? -7 dB/oct

600 - 1000 Hz @ 3.00 gZ/Hz 2000 Hz (i_,0.60 gZ/Hz
1000 - 2000 Hz @ -7 dB/oct

2000 Hz @ 0.60 gZ/Hz

Composite = 57.5 grins Composit(' = 56.6 grins

C-13
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Input to the ET/SRB NSI Detonator (Sheet 2 of 3)

3. Reentry Random Vibration Criteria (660 see/axis)

Radial Axis Lon_. and Tang. Axes

zo Hz @0.3S g2/Hz Z0Hz @0. S4 g_Hz
20 - 70 Hz @ +3 dB/oct 20 - 34 Hz @ +3 dB/oct

70 - 90 Hz @ 1.20 g_/Hz 34 - 50 Hz @ 0.90 g_/Hz '

90 - 97 Hz @ -12 dB/oct 50 - 54 Hz @ -12 dB/oct I
97 - 130 Hz @ 0.90 gz Hz 54 - 70 Hz @ 0.70 gZ/Hz
130 - 500 Hz @+3 dB/oct 70 - 120 Hz @+3 dB/oct

500 - 700 Hz @ 3.40 _/Hz 120 - I000 l-lz @ 1.20 bd/Hz
700 - 2000 Hz @ -9 dB/oct I000 - 2000 Hz Ca)-9 dB/oct

z0ooHz @ o.15g2/Hz zoooHz @ o.15g2/Hz

Composite " 51.3 grins Composite = 40. 0 grins

Co14
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Input to the FT/SRB NSI Detonator (Sheet 3 of 3)

4. Vehicle Dynamics Criteria

Longitudinal Axis L_te r al Axe s

3,5 - 5 Hz @ 1.0 G's peak* 2 - 5 Hz @4.3 G's peak*
5 = 40 l-I= @ 1.0 G's peak 5 - 10 Hz @0.8 G's peak

I0 - 40 Hz @4.3 G's peak l

5. Shock %'est Criteria

Tests will be performed by applying two shocks per mission in
each axis (one in each direction or equivalent) for a total of six

shocks per mission by mechanical methods or one shock per

missio,_ by ordnance.

A. Ordnance

50 Hz @Z4 G's peak
50 - 100 Hz @+lZ dB/oct

100 Hz @ q.t G"_ peak
100 * 4,000 Hz @ +6 dB/oct

4,000 - 10,000 Hz @ 3. 750 G's peak

B. Water Landing

Longitudinal Axis Lateral Axes

Half Sine Pulse Half Sit_ Pulse

30 G's peak Amplitude 20 G's peak Amplitude
150 msec Duration 100 msec Duration

C. Parachute Deployment

Longitudinal Axxs Lateral Axes

Half Sine Puls,: Half Sine Pulse

3. I G',s peak Amplitude 7. 3 G's peak Amplitude
300 msec Duration 300 mscc Duration

* Design Criteria Only

I
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In_,ut to the ET/SRB CDF Assembly and CDF Manifold
_ (Sheet 1 of 3) !

i_ 1. Acceptanc:e Test Criteria (1 rnin/axis)

R_.diai Axis Long. and Tang. Axes _

20 - 30 Hz @ 0.20 _/Hz 20 Hz @ 0.20 _/Hz , -_
30 - 50 Hz @ +3 dB/oct 20 - 40 Hz @ +3 dB/oct

50 - 200 Hz @0,32 sZ/Hz 40 - 60 Hz @0.40 _/Hz I
200- 500 Hz @+3 dB/oct 60 - 65 Hz @ -i2 dB/oct

5(_'0- 700 HZ @0.85 EZ/Hz 65 - I000 Hz @ 0.30 EZ/Hz
700 = 2000 Hz @ -9 dB/oct 1.fiE0 - 2000 Hz @ -9 dB/oct

2000 Hz @ 0.037 _/Hz 2000 Hz @ 0.037 _/Hz

Composite ffi 25.7 grins C_mposite = 20. 2 grins

2. Lift_off Random Vibration Criteria (250 see/axis)

Radial Axis Long. and Tang. Axes

20 Hz @ 0.050 8Z/Hz 20 Hz @ 0.056 _/Hz
?0 - 34 Hz @ +6 dB/oct 20 - 50 Hz @ +3 dB/oct [

34 - 54 Hz @0.15 _/Hz 50 - 340 Hz @ 0.14 8_/Hz
54 - 100 Hz @+9 dB/Oct 340 - 400 Hz @+6 dB/oct

100- 170 Hz @0.95 _/Hz 400- 1200 Hz @ 0.19 g_/Hz
170 - 2000 Hz @ -3 dB/oct 1200 - 2000 Hz @ -3 dB/oct

2000 Hz @ 0.082 _/Hz 2000 Hz @ 0.1 ! gZ/Hz

Composite = 22.2 grins Composite = 17. 9 grins

00000007



Input to the ET/SRB CDF Assembly and CDF Manifold
(Sheet 2 of 3)

3. Boost RandOm Vibration Criteria (880 sec/axis) I
'I

Radial Axis Long. and Tang. Axes _ iI
t

20 - 25 Hz @ 0.12 gZ/Hz 20 Hz @ 0.048 g_/Hz
25 - 36 Hz @ +6 dB/oct 20 - 50 Hz @ ¨�dB/oct

36 - 53 Hz @ 0.28 gZ/Hz 50 - 75 Hz @ 0.12 gZ/Hz
53 - 100 Hz @+6 dB/oct 75 - 100 Hz @+3 dB/oct

100- 170Hz@l.00g_/Hz 100- 174Hz@0.16g_/Hz
170 - 240 Hz @ -3 dB/oct 174 - 390 Hz @+3 dB/oct

240- 400 Hz @0.70 gz/Hz 390 - 1200 Hz-@0.36 g_/Hz
400 - 495 Hz @ -9 dB/oct 1200 - 2000 Hz @ -3 dB/oct 7

495 - 800 Hz @0.38g_/Hz 2000 Hz @ 0.22 g_/Hz _
800 - Z000 Hz @ -4 dB/oct _I

2000 Hz @ 0. II _'/Hz

Composite = Z6.3 grins Composite = 24.3 grins

4. Reentry Random Vibration Criteria (660 sec/axis)

Radial Axis Long. and Tang. Axes

zo - 30Hz @ 0.80g2/Hz Z0 Hz @ 0.80gZ/Hz
30 - 50 Hz @ +3 dB/oct ZO - 40 Hz @ +3 dB/oct

50 - zooHz @ 1.30g2/Hz 40 - 60 Hz @ 1.60g_/Hz
200 - 500 Hz @ +3 dB/oct 60 - 65 Hz @ -12 dB/oct

5oo- 700Hz@3.40g_/Hz 65- X000Hz@I.Z0g2/Hz
700 - 2000 Hz @ -9 dR/oct 1000 - 2000 Hz @ -9 dR/oct

zoooHz @ o,15gZ/Hz Z000Hz @ 0.iSgZ/Hz

Composite = 51.5 grins Composite = 40.5 grins 1
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Input to the ET/SRB CDF Assembly and CDF Manifold
(Sheet 3 of 3) I

5. Vehicle Dynamics Criteria
• i

Longitudinal Axis Late r al Axe s

3.5 - 5 Hz @ 1.0 G's peak* 2 - 5 Hz @4.3 G's peak* !

5 - 40 Hz @ I. 0 G's peak 5 - I0 Hz @ 0.8 G's peak ' _ii
• I0 - 40 Hz @ 4.3 G's peak j_

ii
i: 6. Shock Test Criteria _!

i Tests will he performed by applying two shocks pe'r mission in _I

i" each axis (one in each direction or equivalent) for a total of six _

_ shocks per mission by mechanical methods or one shock per -_
mission by ordnance.

:_' A. Ordnance

_., 50 Hz @47 G's peak
_" 50 ® 100 Hz @ +12 dB/oct

l; 100 Hz @ 188 G's peak
iJ I00 - 4.000 Hz @+6 dB/oct [

4,000 - 10_0('" Hz @ 7,506 Gts peak

B. Water Landing _

Longi tudinal Axis Late r al Axe s

Half Sine Pulse Half Sine Pulse

30 G's peak Amplitude 20 G's peak Amplitude
150 msec Duration lO0 msec Duration

C. Parachute Deployment

Longitudinal Axis Lateral Axe s

Half Sine Pulse Half Sine Pulse

3. 1 G's peak Amplitude 7.3 G's peak Amplitude
300 msec Duration 300 rnsec Duration

_, Design Criteria Only

I
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APPROVAL

PRELIMINARY VIBRATION, AC,OUSTIC, AND SHOCK DESIGN

AND TEST CRITERIA FOR COMPONENTS ON THE

SRB, ET, AND SSME

a

BY

SYSTEMS DYNAMICS LABORATORY

The information in this report has been reviewed for securlly

classification. Review of any information concerning Department of

Defense or Atomic Energy Commission prol4rams has been made by the

MSFC Security Classification Officer. This report, in it'- entirety, hns
been determined to be unclassified.

This document has also been reviewed and approved for technical

accuracy.
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